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Making medical procedures 
sasier on patients, 
doctors, and nurses 
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CircuitMaker 6: 
Schematic design ^ 
and simulation | 
software 


TTaxMaker 3: 
Printed circuit 
board layout 
software 


CircuitMaker Version 6 and TraxMaker Version 3 give you the features ofprofessmml, high-end 
software at ajraction of the cost. Plus, with exceptional ease-of-use you ’U spend less time learning 
to use the software and more time designing. Both applications are compatible ivith your existing 
software, and feature outstanding technical support. Cad now for y(nir free functional demo. 


CircuitMaker 6 is a powerful schematic TraxMaker 3 is a powerful printed circuit 

design and simulation program featuring: board layout program featuring: 


• Professional schematic features including printout 
borders, title block and barred pin names 

• Symbol editor and Macro feature for custom devices 

• East, accurate SPICE3f5/XSPICE-based simulation 

• Complete array of analysis types, including Fourier, AC, DC, 
Parameter sweep. Transient and more 

• Virtual instruments including a digital oscilloscope, 
multimeter. Bode plotter, curve tracer and more 

• Extensive library of over 4,000 models 

• Tight integration with TraxMaker® for quick PCB layout 

• Output PCB netlists in Protel®, Tango® and TraxMaker® 
formats for use in a variety of PCB layout programs 

• Windows 3.1, 95 and NT 


• Over 2,000 component footprints in a fully-documented, in¬ 
dexed library. Documentation shows footprints actual size 

• Built-in autorouter and Design Rules Check 

• Supports up to 6 signal layers plus power and ground 
planes, silk screen overlays and solder and paste masks 

• Board sizes up to 32" x 32", with no pin limitations 

• Intelligent manual routing with unroute capabilities 

• Import any PCB netlist in CircuitMaker®, Protel® or Tango® 
format 

• Output RS274X Gerber files, Excellon N/C drill files and Bill 
of Materials 

• Print to any Windows-compatible printer or plotter 

• Windows 3.1, 95 and NT 


MICROfODE For free demo software, or to order, call 1-800-419-4242 

E N G I N E E R I N I N c 927 West Center Street • Orem, UT 84057 • Phone (801) 226-4470 • Fax (801) 226-6532 • www.microcode.com 
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31 Build an S-Video Distribution Amplifier 

There has never been a better time to be a videophile. 
For one thing, in recent years there has been an 
explosion of high-quality video sources, such as DSS, 
DVD, S-VHS VCRs, 
laser discs, digital 
camcorders, and 
more. But there is one 
catch: To get the 
highest-quality images 
from those sources 
you need to use 
something other than 
standard composite 
video. Most often, that 
something is S-video, 
and most high-end 
gear is equipped to 
handle those signals. This month, we present a unit that 
lets up to four devices share S-video signals from a 
single source. It’s great for things such as tape dubbing, 
or as the heart of a multi-room S-video system. 



IS Prototype 

Pulling faster 
chips out of 
thin air, an 
"intelligent” 
highway in 
NYC, growing 
virus anti¬ 
bodies in 
space, and more. 

45 Patient-Friendly 
Medical Tecnhology 

New tech¬ 
nologies are 
helping to 
make medical 
procedures 
safer, less 
costly, and 
less frighten¬ 
ing for patients 

49 Experimenting with 
Magnetic Sensors 

Using flux-gate sensors to 
build practical magnetometers 
and gradiometers. 

— Joseph J. Carr 




— Tod T. Templin 


As a service to readers. ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientific and technological 
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any 
responsibility for the safe and proper functioning of reader-built projects based upon or from plans or information published in this magazine. 


Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or bo covered by U.S. patents, ELECTRONICS NOW disclaims any liability for 
the infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consult a 
patent attorney. 
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Bectmics 

Naw« 


40 Build a Portable Pulse 
Generator 

An economical and easy-to- 
build instrument that’s equally 
at home in the field or on your 
workbench. 

— Skip Campisi 
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‘17 Service Clinic 

This month, we begin the task of 
repairing a CD player or 
CD-Rom drive. 

— Sam Goldwasser 


24 Equipment Report 

Cybex 4-port keyboard/video/ 
mouse switch. 



25 Computer Connections 

Who controls the DTD? 

— Jeff Holtzman 
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Understanding crest factors, 
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RadioShack’s Family 2-Way Radio 






Clear Coirnnunication 
Up to One Mile 


Now Only ^59- 



RadioShack invented them and now we're breaking through 
the price barrier! This rugged single-channel transceiver fits in 
the palm of your hand and is easy to use. Perfect for camping, 
hiking or keeping up with the kids around the neighborhood. 
At this low price, get one for every member of your family! 

✓ No License Needed ✓ Call Button 

✓ No Airtime Fees ✓ Automatic Power Save 

✓ Transmit/Battery Indicator ✓ Long Battery Life 

✓ Automatic Squelch 




RadioShack 

PERSONAL 
FM TRANSCEIVER 


(ActualSize) 

#21-1802 


I “We're ready to 
fire up the grill. * 


‘'Supper’s almost 
ready. * 





RadioShack. 

You’ve got questions. We’ve got answers.® 


Price applies at participating RadioShack stores and dealers. If not available at a participating store, item can be special-ordered (subject to availability) at the advertised price. A participating store will 
offer a comparable value if the product is sold out. Independent RadioShack dealers and frarKhisees may not be participating in this ad or stock or special-order item advertised. 
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Accredited B.S. Degree in 
Computers or Electronics 

by studying at Home 

Grantham College of Engineering 
offers 3 distance education programs: 

• B.S.E.T. emphasis in Electronics 

• B.S.E.T. emphasis in Computers 

• B.S. in Computer Science 

f 

lectronics Workbench Professional 5.0 
^included in our B.S.E.T curriculums 
-Approved by more than 200 Companies, 
VA and Dantes, (tuition assistance avail.) 

For your free catalog of our programs dial 

1-800-955-2527 
http ://w ww.gra n tha m .ed u 

GCE 

Your first step 
to help yourself 
better your future 1 

Grantham College of Engineering 
34641 Grantham College Road 
Slidell, LA 70460-6815 
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► Windows 95 
one step 
at a time 


Don’t know what to do 
when confronted with 
Microsoft’s Windows 95 
screen? Then you need 
a copy of Windows 95- 
One Step at a Time. 

Develop your expertise 
with the straight-forward 
presentation of the fre- 
quently-used features that make Windows 
95 so valuable to the PC user. 


To order Book BP399 send $8.99 plus $3.00 for 
shipping in the U.S. and Canada only to 
Electronics Technology Today Inc., P.O. Box 
240, Massapequa Park, NY 11762-0240. Payment 
in U.S. funds by U.S. bank check or International 
Money Order. Please allow 6-8 weeks for delivery. 



EDITORIAL 


Who Are You? 

What Do You Want? 


Fans of the science fiction TV series, Babylon 5 are sure to be familiar with the above 
questions. They also know that the answers to those questions proved pivotal to the 
survival of all of the so-called “younger” races, including Humans, in 55’s fictional 
Universe. 

However, this Editorial is not about a TV program or some highly speculative 
future. Instead it is about us, and it is about you. If Electronics Now is to contin¬ 
ue as a relevant and meaningful resource we need to know: Who are you? What do 
you want? 

For us to provide articles and information that satisfies the needs of you, our read¬ 
ers, we need to know as much as we can about you. Why do you read this magazine? 
If you are only an occasional reader, what makes some issues more appealing than 
others? What parts of the vast and varied electronics hobby are the most interesting 
to you? How experienced are you in building? Do you spend more time in front of 
a computer or a workbench? Is electronics also your profession? 

In short: Who are you? 

But there is more. Are there types of articles we are missing? Are there areas of cov¬ 
erage you would like to see expanded or reduced or eliminated? Do you like our new 
“Prototype” section? Do you want more articles on the “bleeding edge” of technol¬ 
ogy? Do you want more articles that cover the basics? Do you want more construc¬ 
tion articles? Do you want fewer construction articles? Do you want simpler pro¬ 
jects? Do you want more complex projects? Do you want more articles about com¬ 
puters? Do you want fewer articles about computers? 

In short: What do you want? 

Please help us to serve you better. Drop us a note via regular mail (Electronics 
Now Magazine, 500 Bi-County Blvd., Farmingdale, NY 11735) or via e-mail 
(claron@gemsback.com) and let us know who you are and what you want. Our sur¬ 
vival, or at least our relevance, might depend on it. 




Carl Laron 
Editor 



















Buyers’ Budget Books Better Buys 


□: 


A Concise 
introduction 
Microsoft Works 


nto 

orks ^ 



J BP294-A Con¬ 
cise Introduction 
to Microsoft Works 
$8.99. In the shortest 
and most effective 
way, you can use the 
word processor to 
advantage to type, 
edit, print and save 
documents. It goes 
on to explain how 
Works can be used to 
build up simple 
spreadsheet examples, 
edit them, save them, 
print them and retrieve them. It informs you how to 
create simple macros, and enables you to simplify 
long repetitive tasks and to customize the program to 
your own needs. 


□ BP349-Practlcal Opto-Electronic Projects 

$8.99. If you shun opto-electronic projects for 
lack of knowledge, this is the book for you. A bit 
of introductory theory comes first and then a 
number of practical projects which utilize a range 
of opto devices, from a filament bulb to modern 
infrared sensors and emitters. 


□ BP350-Eiectronlc Board Games $8.99. 

Twenty novel electronic board games that 
you can build from the plans in this book. 
Whether you are interested in motor racing, 
searching for buried treasure on a barren island 
or for gold in Fort Knox, spinning the wheel of 
fortune, or doing a musical quiz—there is 
something for you to build and enjoy! 


□ BP378-45-Slmple Electronic Terminal Block 
Projects $8.99. Contains 45 easy-to-build elec¬ 
tronic projects trhat can be built by an absolute begin¬ 
ner. Projects are assembled on terminal blocks using 
only a screwdriver and other simple hand tools. No 
soldering is required. 


□ BP432-Simple Sensor Terminal Block Projects 
$8.99. This book is the next logical step from 45 
Simple Electronic Terminal Block Projects (BP378), by 
the same author. The former describes an easy 
method of constructing transistor circuits without the 
need for soldering. It Is an open sesame to the practi¬ 
cal world of electronics for youngsters or beginners. 


□ BP428-MS-Word 97 Explained $12.75. Without 
any previous knowledge of MS-Word, you can be 
up and running this evening using this basic text as a 
guide! Nothing is assumed! The hardware specifica¬ 
tion you need to run the package, and how to install it 
onto your system, are covered. You discover how to 
enter, edit and enhance text and how to become com¬ 
fortable working with document pate layouts, para¬ 
graph styles, document templates, textboxes and 
frames. 


□ BP367-Eiectronic Projects for the Garden 
$8.99. Electronics enters the Garden! New excit¬ 
ing book points out how gardeners can build simple 
gadgets to promote success where the elements work 
against you. Some of the projects are: over/under tem¬ 
perature monitoring, dusk/dawn switching, automatic 
plant watering, warming cables, etc. 

□ BP368-Practical Electronics Musical Effect Units 
$8.99. There is a constant hullabaloo for musical 
effects projects by the hobbyist community. This book 
provides practical circuits for several projects that 
range in complexity and are sure to work. All the circuits 
are easy to build and use readily-available parts. 

□ BP429-MS-Excel 97 Explained $8.99. 3D Excel 
97 spreadsheet is here! Get a quick start with this 
exciting program in the shortest and most effective way. 
The book was written with both the newcomer to 
spreadsheets and the existing spreadsheet user in 
mind. After a brief period of reading the beginner will be 
able to build up simple spreadsheet examples, edit 
entries, format cells and ranges, and save and open 
worksheets. From there, you can generate and use 3- 
dimensional worksheets and to link them together. 

□ BP385-Easy PC Interfacing $8.99. The built-in 
ports in your PC provide an easy and hassle-free 
way of interfacing your circuits. This book provides 
useful PC add-on circuits including the following: 
Digital input/output ports; analog-to-digital and digital- 
to-analog converters: voltage and current measure¬ 
ment circuits; resistance and capacitance meters, tem¬ 
perature measurement interface, biofeedback monitor, 
and many other useful interfaces. 

□ BP393-Practicai Concise Introduction to UNIX 
$8.99. If you are using or intend to use the UNIX 
multi-user operating system and want to get the most 
out of your computer system in terms of efficiency and 
productivity, then you must learn Its operating system. 
The book explains how the UNIX operating system Is 
structured so that you understand what happens when 
you first approach your computer. 

□ BP396-Eiectronic Hobbyists Data Book $10.99. 

This book provides a wide range of data. If, for 
example, you require details of a modern five-band 
resistor code or an old color code for a ceramic 
capacitor, the formula for parallel resistance, or basic 
data on an NE5534AN operational amplifier, it is con¬ 
tained within these pages. The subjects covered are 
numerous and widespread to cover all hobbyist 
interests. 

□ BP343-A Concise Introduction to Microsoft 
Works for Windows $10.99. The book explains 
and details: How the Works for Windows package fits 
into the general Microsoft Windows environment: how 
to use the word processor to advantage; how to use 
Microsoft Draw to create and edit graphics and place 
them In your documents; how to build up simple 
spreadsheet examples; and how single, and multiple 
charts, or graphs, of different types can be generated. 
And there’s much more! 


□ BP282-Understanding PC Specifications $8.95. 

This book explains PC specifications in detail, and 
the subjects covered include the following: Differences 
between types of PC (XT, AT, 80386, 80486, Pentium 
etc.); math co-processors; input devices (keyboards, 
mice, and digitizers); memory, including both expand¬ 
ed (EMS) and extended RAM; RAM disks and disk 
caches; floppy disk drive formats and compatibility; 
hard disk drives; and display adapters (CGA, Hercules, 
super VGA, etc.). 

□ BP298-Concise intro to the Macintosh System 
and Finder $7.50. Although the Mac’s WIMP user 
interface is designed to be easy to use, much of it only 
becomes clear when it is explained in simple terms. 
The book explains: The System and Finder, what they 
are and what they do; how to use the System and 
Finder to manipulate disks, files and folders; configur¬ 
ing and printing files from the Rnder; getting the most 
from the system utility programs; and running 
MultiRnder. 

□ BP88-HOW To Use OP Amps $7.50. The 
Operational Amplifier is the most adaptable circuit 
module available to the circuit designer. It is possible 
to purchase a low-cost integrated circuit with several 
hundred components, very-high gain and predictable 
performance. This book has been written as a design¬ 
er’s guide for most Operational Amplifiers, serving 
both as a source book of circuits and a reference book 
for design calculations. 

□ BP316-Practical Electric Design Data $10.95. A 
builder’s bargain book-a comprehensive ready- 
reference manual for electronic enthusiasts with over 
150 practical circuits. It covers the main kinds of com¬ 
ponents (from pig-tail leads to surface mount), pin¬ 
outs, specs and type selection. Basic units are defined 
and most used formulae explained. Five additional sec¬ 
tions are devoted to circuit desig§, covering analog, 
digital, display, radio and power supply circuits. 

□ BP346-Programming in Visual Basic for Win¬ 
dows $10.99. This book is a guide to program¬ 
ming. The reader is not expected to have any familiar¬ 
ity with the language as both the environment and 
statements are introduced and explained with the help 
of simple programs. The user is encouraged to build 
these, save them, and keep improving them as more 
complex language statements and commands are 
encountered. 

□ BP341-MS-DOS 6 Explained $12.25. The book 
covers: How the DOS operating system of your 
computer is structured so that you can understand 
what happens when you first switch on your comput¬ 
er; How directories and subdirectories can be 
employed to structure your hard disk for maximum 
efficiency; how to use the DOS Shell program, and 
much, much more. 

□ BP345-Getting Started in Practical Electronics 
$8.99. If you are looking into launching an exciting 
hobby activity, this text provides basic essentials for the 
builder and 30 easy-to-build fun projects with which 
every experimenter should toy. Printed-circuit designs 
are included to give your project the professional touch. 
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LETTERS 

Send your comments to the editors of Electronics Now Magazine 


Logic Analyzer Corrections 

I have received many questions and 
comments from Electronics Now read¬ 
ers regarding my article, “Build a High- 
Performance Logic Analyzer” in the 
March 1998 issue. The schematic on page 
34 has several errors tliat should be cor¬ 
rected. On ICl, there are two pins labeled 
2. The pin that is connected to C27 
should be labeled 13. There are also two 
pins labeled 26. The pin that feeds signal 
*RAMV\^ should be labeled 25. Two pins 
are labeled 16. The pin that feeds signal 
*RiVMRD should be labeled 19. On IC2, 
pins 5 and 8 should be connected to pins 
2, 6, and 12, which all go to ground. 

The representation of J1 has also 
caused some confusion. The pinout of J1 
does not correspond to the layout shown 


on the schematic. The actual DB25 con¬ 
nector has pins 1 to 13 in a row on one 
side with pins 14 to 25 in a row on the 
other side. 

There have been several questions 
about ICl, the Lattice ispLSI1016E. 


Write To: 

Letters, 

Electronics Now Magazine, 
500 Bi-County Blvd., 
Farmingdale, NY 11735 

Due to the volume of mall we 
receive, not all letters can be 
answered personally. All letters 
are subject to editing for clarity 
and length. 


This device can be programmed in the 
system without the need for a special 
programmer. The isp prefix stands for In 
System Programmable. The Logic 
Analyzer board has provisions for pro¬ 
gramming the ispLSI1016E on the 
board. You would need to install an 8- 
pin SIP header in the location next to 
ICl, and you need to remove IC8 before 
programming. A simple adapter cable 
allows programming of ispLSI devices 
from the parallel ports of Windows PCs. 

The design and programming soft¬ 
ware is available free from the Lattice 
Web site at www.latticesemi.com. You 
can also get the data sheet for the 
ispLSI1016E and the schematic for the 
adapter cable. More information about 
in-system programmable PLDs can be 
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found on the Alta Engineering Web site 
at ww\v.gutbang.com/alta (download 
PLDXPLOR.ZIP) as well as links to the 
Lattice Web site and many other PLD 
vendors that offer in-system program¬ 
mable devices. 

ROBERT G. BROWN 


Phone Nuoihop lolormation 

In the article, “Add a Video Trigger to 
Your Oscilloscope” (Electronics Now, 
June 1998), the telephone number for the 
kit supplier, MicroLabs, Inc., was not 
included. That telephone number is 847- 
437-4950. 

DAN MICHELSON 


Thanks! 

I have been a subscriber to this pub¬ 
lication, and its predecessors, for a long 
time. In fact, I first became interested in 
electronics in 1937 when my father told 
me to get the chemicals out of the base¬ 
ment, and I have made a good career of 
it ever since. Now I find it is time to 
slow down. 

Anyway, I have a 7-foot-tall, 19-inch 
relay rack on casters, with extra panels. I 


will be glad to give this to the first person 
who can come and pick it up. Will 
include lots of extras. First call reserves it. 
ROY A. NORMAN 
223 Shangri La Avenue 
Brunswick, GA 31525-1923 
Tel: 912-264-1809 


More On "Green" Cars 

In your “Letters” column in the April 
1998 edition of Electronics Now, read¬ 
er Richard Percifield debunks all the 
myths about the so-called pollution-free 
automobile. IVe been hearing them for 
years and wondered if I’ve been on the 
wrong wavelength. 

Even with a 100 percent efficient 
motor and speed controller and a perfect 
battery (I wouldn’t want to be around 
one if it shorts out), the electric car will 
remain a fun project for backyard inven¬ 
tors and engineering schools with big, 
federal grants. The solution, as Mr. 
Percifield points out, is a hybrid vehicle. 

By the way, the same can be said for 
wind generators and solar panels. 
Renewable resource, yes; practical, no. 
BOB ZILLER 

via e-mail m 
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Easy-to-use circuit 
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Readers’ questions, Editors’ answers 


DC Fluorescent Lights 

0 In your Q&A column, September', 1997, 
you said, 'You can Y fmn a fluorescent light 
on DC. ” This is not true. I served on diesel 
electric submarines. We used fluorescent 
lights on sulrmarines as long as 50 yean ago, 
even though our ciraiits were powe7‘ed fi'om 
120 volts DC. 

DC fluoi’escents dijferfivm AC units in 
three ways. First, a am'ent-limiting ballast 
resistor must be added in series with the 
reactance ballast. Second, the tube cathodes 
tnust be preheated—using a nmnentaiy- 
start switch—to fire up the tube. Third, to 
prevent the build-up of deposits at the nega¬ 
tive end of the tube, the polarity must be 
reversed peyJodically with another switch. — 
Famham M. Comia, Chief Electrician's 
Mate, U.S. Navy (retired), Toledo, WA 

A You’re right, of course; we should 
have said “You can’t use an inductive 
ballast (by itselO with DC power.” 
V\^en the ballast is a resistor or includes 
resistance, the fluorescent lamp works 

+ 120V (50mA) 


S1 

PRESS TO 
START 



FIG. 1— HERE’S HOW TO power a fluo¬ 
rescent lamp from a DC source. The resis¬ 
tor is used as the ballast. One advantage 
of this is that there is no flicker or radio 
interference. 


fine, although the resistive ballast wastes 
some energy. 

A circuit we breadboarded to demon¬ 
strate this is shown in Fig. 1. Press the 
“start” button for 10 seconds to light the 
lamp. A better circuit would reduce the 
ballast resistance during starting to heat 
the cathodes more quickly. Thanks for 
writing! 


Battery-Low and 
Battery-OK Indicators 

Q / need a ciraiit for a low-battery indicator 
for a battery-opei^ated radio. Vd like to use 
an LM339 quad cotftparator chip as a win¬ 
dow comparator to conttvl a two-color (cotn- 
imn-cathode) LED that will be green when 
the battery is OK and red when it is low. 

My problem is that all my books show 
window coftnparator ciraiits with a separate 
power supply frotn the voltage under test. 
How can I get around this? The radio in 
question has a 4.7-volt regulated B+ line. 
Can the ciraiit cotnpare this line to the main 
9-volt supply, and flip when the main supply 
gets down to 4.7 volts? — G.B., Angola, LA 

A Your last idea is a sound one, but 
because of the way regulators work, 
the 4.7-volt regulated line will always be 
below the main supply; when the voltage 
falls too low, they’ll fall together. Most 


V+ (9V) R4 



FIG. 2—IN THIS CIRCUIT, the comparator 
lights the LED only when V+ is above 8 volts. 


regulators can only subtract, not add, 
voltage. 

The key to your problem is to com¬ 
pare part of the supply voltage to a 
known standard—that is, drop the volt¬ 
age with a voltage divider, and compare 
that to a known, fixed voltage, which 
you can obtain witli a Zener diode. 

Figure 2 shows how to do it with a 
single LED indicator. This circuit com¬ 
pares two thirds of the input voltage to a 
fixed 5.6-volt level regulated by a Zener. 
Because it’s carrying little current, the 
1N5232 actually holds the voltage 
somewhat lower than its rated 5.6 volts; 
higher-wattage Zeners would be even 
more inaccurate. You may have to exper¬ 
iment with Zener diodes until you get 
the results you need. Changing R2 to 
lOK will save power, but will throw off 
the Zener voltage even further. Or you 
can simply connect pin 5 of the LM339 
directly to the regulated 4.7-volt line 
that you already have. 

If you want the LED to light when 
the battery is low rather than when it’s 


V+ (9V) 



FIG. 3— THE CONDITION OF A BATTERY 
can be monitored using this circuit. As long 
as the green LED Is lit, the battery is fine. 
The red LED lights when the battery volt¬ 
age is low. 
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HOWTO GET INFORMATION ABOUT ELECTRONICS 


On the Internet: See our Web site at 
http://www.gernsback.com for information 
and files relating to our magazines (Elec¬ 
tronics Now and Popular Electronics) and 
links to other useful sites. 

To discuss electronics with your fellow 
enthusiasts, visit the newsgroups sci.elec- 
tronics.repair, sci.electronics.components, 
sci.electronics.design, and rec.radio.ama- 
teur.homebrew. “For sale” messages are per¬ 
mitted only in rec.radio.swap and misc.indus- 
try.electronics.marketplace. 

Many electronic component manufac¬ 
turers have Web pages; see the directory at 
httpy/www.hitex.com/chipdir/, or try address¬ 
es such as http://www.tl.com and http://www. 
motorola.com (substituting any company’s 
name or abbreviation as appropriate). Many 
1C data sheets can be viewed online. 
Extensive Information about how to repair 
consumer electronic devices and comput¬ 
ers can be found at www.repairfaq.org. 

Books: Several good Introductory electron¬ 
ics books are available at RadioShack, 
including one on building power supplies. 

An excellent general electronics textbook 
is The Art of Electronics, by Paul Horowitz 
and Winfield Hill, available from the publish¬ 
er (Cambridge University Press, 1 -800-872- 
7423) or on special order through any book¬ 
store. Its 1125 pages are full of information 
on how to build working circuits, with a mini¬ 
mum of mathematics. 

Also indispensable is The ARRL Hand¬ 
book for Radio Amateurs, comprising 1000 
pages of theory, radio circuits, and ready-to- 
build projects, available from the American 
Radio Relay League, Newington, CT 06111, 
and from ham-radio equipment dealers. 

Copies of past articles: Copies of past 
articles in Electronics Now and Popular 
Electronics (post 1993 only) are available 
from our Claggk, Inc., Reprint Department, 
P.O Box 4099, Farmingdale, NY 11735;Tel: 
516-293-3751. 


OK, swap die positive and negative 
inputs of the comparator. 

Now for your two-color indicator: 
Because you are using common-catiiode 
LEDs, the LM339, with its open-collec¬ 
tor output, is not satisfactory^ Instead, 
use a TL082 dual op-amp wired as two 
comparators, one with its inputs swapped 
relative to the other; see Fig. 3. Like a 
number of other op-amps, the TL082 
can drive an LED directly without a cur¬ 
rent-limiting resistor. 


Electronics Now and many other maga¬ 
zines are Indexed in the Reader's Guide to 
Periodical Literature, available at your public 
library. Copies of articles in other magazines 
can be obtained through your public library’s 
interlibrary loan service; expect to pay about 
30 cents a page. 

Service manuals: Manuals for radios, TVs, 
VCRs, audio equipment, and some comput¬ 
ers are available from Howard W. Sams & 
Co., Indianapolis, IN 46214 (1-800-428- 
7267), The free Sams catalog also lists 
addresses of manufacturers and parts deal¬ 
ers. Even if an item isn’t listed in the catalog, 
it pays to call Sams; they may have a sche* 
matic on file which they can copy for you. 

Manuals for older test equipment and 
ham radio gear are available from Hi 
Manuals, PO Box 802, Council Bluffs, lA 
51502, and Manuals Plus, PO Box 549, 
Tooele, UT 84074. 

Replacement semiconductors: Replace¬ 
ment transistors, ICs, and other semicon¬ 
ductors, marketed by Philips ECG, NTE, 
and Thomson (SK), are available through 
most parts dealers (including RadioShack 
on special order). The ECG, NTE, and SK 
lines contain a few hundred parts that sub¬ 
stitute for many thousands of others; a 
directory (supplied as a large book and on 
diskette) tells you which one to use. NTE 
numbers usually match ECG; SK numbers 
are different. 

Remember that the “28" In a Japanese 
type number is usually omitted; a transistor 
marked D945 is actually a 2SD945. 

Hamfests (swap meets) and local orga¬ 
nizations: These can be located by writing 
to the American Radio Relay League , 
Newington, CT 06111; (http://www.arrl.org). 
A hamfest Is an excellent place to pick up 
used test equipment, older parts, and other 
items at bargain prices, as well as to meet 
your fellow electronics enthusiasts—both 
amateur and professional. 


However, even that isn’t a window 
comparator, because it doesn’t pick out a 
“window” (/.c., a voltage range)—it just 
tells you whether the voltage is above or 
below a certain value. A window com¬ 
parator tells you whether a voltage is 
between two specific values. That’s 
where the open-collector outputs of the 
LM339 come in handy; you can tie two 
of them to a single load resistor so the 
output will be high only when both 
comparators are satisfied (Fig. 4). The 


V-f- 

5 TO 15 V 



FIG. 4— IN THIS WINDOW COMPARA¬ 
TOR, the LED is lit only when the input volt¬ 
age falls between VI and V2. 


rest of the time, the current that would 
go through the LED is shunted to 
ground by one or the other comparator. 

Note that with all of these circuits, 
the voltages being compared should, in 
general, be at least 2 volts below V+ and 
at least 2 volts above ground. If that isn’t 
the case, consult data sheets to make 
sure the voltages you’re using are within 
the common-mode input range of the 
op-amp or comparator. 


High Voltege Wanted 

/ have an electi'onk air cleaner system for 
which no replacetnent paits are available. 

The original unit was powered by a positive- 
output DC powe?' supply with 120-volt AC 
input, 1500-volt S.S-rtiA DC output. Can 1 
build a replacement power supply using easily 
available co??iponents^ — G. K., Tipton, IN 

A Some things are easy to do with com¬ 
mon parts, but, unfortunately, gener¬ 
ating high voltage safely is not one of 
them. The trouble with building high- 
voltage power supplies is that even if you 
don’t get electrocuted (quite possible at 
7500 volts and 3 mA), the smallest 
mishap will fry all the semiconductors in 
the circuit and you’ll have to start over. 

Instead, the best choice in your situ¬ 
ation is to fix the e.xisting power supply 
if possible. Second choice is to find a 
surplus power supply that will fill the 
bill. The company that made the supply 
module may still be in business even if 
the maker of the air cleaner isn’t, and a 
similar unit may still be available 
through the air cleaner industry. 11 
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FIG. 5—THIS CLASSIC BELL LABS artificial larynx dates from the 1950s. The device 
labeled HA1 Is the telephone receiver. 


Some power supplies used in lasers 
have specifications similar to what you 
describe; maybe a laser power supply 
would work. Three companies that sell 
surplus high-voltage power supplies are 
Marlin P. Jones, RO. Box 12685, Lake 
Park, FL 33403, Tel: 800-652-6733; All 
Electronics, RO. Box 567, Van Nuys, CA 
91408, Tel: 800-826-5432; and Herbach 
and Rademan, 16 Roland Ave., Mt. 
Laurel, N] 08054, Tel: 800-848-8001. 
We suggest you see what they have, but 
remember that 7500 volts is high enough 
to penetrate many insulating materials, 
and at that voltage, a current of 3.3 mA is 
potentially lethal. Don’t take chances! It 
might be time to just replace the whole 
air cleaner. 


Cable Scpamhling Mystepy 

Q Can you explain why when / view sonie 
so'ambled cable TV channels I get inter¬ 
mittent sound with the audio taken from the 
''audio ouf' teiytiinals of the VCR, but unin- 
temipted sound with the cable signal supplied 
directly to the TV set? I thought the ciraiit- 
ly required to separate audio and video sig¬ 
nals would be standardized by now and 
would be the same for both VCRs and TVs. 
— IV. S. A., Noith York, Ontario, Canada 

A We assume you were viewing them 
without a descrambler; if that’s 
not so, something’s wrong with your 
descrambler. 

Cable TV signals are scrambled by 
making them differ in some way from tlie 
standard signal. Different TVs and VCRs 
have different amounts of tolerance for 
nonstandard signals, just as different cars 
12 perform differently on bad gasoline. Even 


if the circuits in all TVs and VCRs were 
identical, which they aren’t, there would 
still be some differences between resis¬ 
tors, capacitors, and transistors due to 
manufacturing variation. 


Aptitlcial Voice Box 

Q In response to the lettei'from E. C. in your 
Felmuaiy 1998 "Q&A, ” I am enclosing a 
circuit from the Sowxebook of Electi’onic 
Cirmits, by John Markus, 1968 (see Fig. 5). 
I do not filly undei'stand this circuit. Wljeix 
does the sound come out? Why the odd (10 
volts) battery voltage? 

lam a woman and would like to build this 
or another ciraiit that would be able to raise 
the pitch to produce a female voice. I would 
also like a circuit I could use that would help 
people undejytand tne better when 1 used the 
telephone. — K. S., Marquette, MI 

A An artificial larynx, for those who 
missed the February column, is a 
device that vibrates the throat so tliat a 
person who has no vocal cords can talk. 
You hold the device to your throat and 
whisper; the resulting speech is a robot¬ 
like monotone, but it’s better than not 
being to speak at all. 

The circuit you are asking about is 
about forty years old. We first saw it in 
the book Transistor Circuits, by Lou 
Garner, published in 1960, and it wasn’t 
brand-new even tlien. The transistors 
are germanium; we’re not at all sure the 
circuit would work with modern silicon 
transistors. Nowadays, we’d use a 555 
oscillator. 

The odd battery voltage is due to the 
fact that the circuit dates from before the 
standard 9-volt battery. The component 


labeled “HAl receiver” is a telephone 
receiver, i.e., the tiny speaker from a tele¬ 
phone handset; it probably had an 
impedance of about 600 ohms. 

We tried to breadboard an artificial 
larynx and found it surprisingly difficult. 
The hard part is not electronic but 
acoustical—you have to find an output 
transducer that will vibrate a person’s 
throat effectively without putting too 
much sound out into the air. 

As regards pitch, the most under¬ 
standable speech will probably result 
from using a frequency between 100 and 
200 Hz, regardless of whether you are 
male or female. To be recognized as 
female, you can set the pitch higher (as 
high as 400 Hz), but understandability 
will sufifer because vocal tract resonances 
lower than 400 Hz will no longer be 
picked up. As for an add-on circuit for 
your telephone, we don’t know of any¬ 
thing simple that you can do, other than 
adjust the pitch for best results over the 
telephone. We think digital signal pro¬ 
cessing has a lot to offer, but it’s not a 
matter of building a simple circuit—lots 
of creative engineering is needed. 


Weak-Signal 49-MNz 
Reception 

Q We give 49-MHz low-power walkie- 
talkies to people who wander out into the 
desert so they can call for help, but they get 
out of range of our vertical whip antenna. 
We built a single-element quad antenna 
that provided much better results, but it was 
still not sufficient. Would a Mini-Ciraiits 
3-stage atnplifier put directly on the anten¬ 
na connections help? Or a set of op-amps like 
that in your September, 1995 column? — 
G. S., Essex, CA 

A Op-amps of the ordinary kind defi¬ 
nitely won’t do die job; many of die 
newer ones work well at 1.5 MHz, but 49 
MHz is far beyond their range. Mini- 
Circuits RF amplifiers are more suitable, 
but remember that if you’re using a 
transceiver, you’ll have to switch the 
amplifiers out of die circuit when you 
transmit. Since 49 MHz is close to the 6- 
meter ham band, you can use any pream¬ 
plifier designed for 6-meter ham work. 

As for antennas, there are two basic 
ways to improve VHF reception: make 
the antenna more directional and raise it 
higher off the ground. By switching to a 
(Continued on page 30) 




A Look at ToMORRaw’s TECHNOLaBY 



Pulling Quicker Chips Out of Thin Air 


W hen it comes to computer 
speeds, one of the limiting 
factors is the architecture of 
the chip itself. The closer the lines with¬ 
in the chip can be spaced, the faster the 
signals would travel. However, there’s a 
limit; place the lines too close together 
for the insulating properties of the sub¬ 
strate, and the signals will degrade. 

The insulating property of a material 
is designated by its dielectric constant. 
Today’s chips commonly use silicon 
dioxide (Si 02 ), which has a dielectric 
constant of about 4. If a substrate with a 
dielectric constant of 2 could be devel¬ 
oped, computer speeds could easily be 
increased by a factor of two or more. 

Air, of course, is the perfect insulator. 
It has a dielectric of 1. While chips obvi¬ 
ously can’t be held together with air, a 
research team at Rensselaer Polytechnic 
Institute, Troy, NY is learning how to 
solve the problem with aerogels, a fami¬ 
ly of substances that are more air than 
solid material. They have already suc¬ 
cessfully created highly porous silica 
aerogel films that are between 65 and 90 
percent air, and that have dielectric val¬ 
ues ranging from 2.3 to 1.4. 

Thinner Than Air 

Aerogels, discovered in the 1930s, 
are unique in chemistry. Their con¬ 
stituent pores and particles are both 
smaller than the wavelength of visible 
light. Silica (silicon dioxide) aerogels 
consist of bonded silicon and oxygen 
atoms joined into long strands and then 
into beads randomly linked together 
with pockets of air between them. They 
can be fabricated to be less dense than 
air and are excellent sound, heat and 
electrical insulators. 

“We have a process to make aerogel 
films under ambient temperature and 
pressure conditions that enables us to 
integrate the deposition of aerogels into 



RENSSELAER RESEARCHER JOEL PLAWSKY is shown here removing an aerogel-cov¬ 
ered wafer from a climate-controlled spin coater. 
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semiconductor processing,” says Joel 
Plawsky, associate professor of chemical 
engineering at Rensselaer. “This is 
important because die next generation 
of devices will have to use dielectric 
materials with much lower dielectric 
constants than the thermally grown 
Si 02 currently used to avoid propaga¬ 
tion delays and excessive crosstalk.” 

The Rensselaer aerogels were 
announced and displayed in November 
1997 when members of the Center for 
Advanced Interconnect Science and 
Technology (CAIST) gathered on the 
Rensselaer campus to hear reports. An 
interdisciplinary university consortium, 
CAIST was established by industry to 
improve interconnects, the minuscule 
system of wires and insulation that car¬ 
ries messages on a chip. The team of 
Plawsky and colleagues Peter Wayner 
and William Gill from Rensselaer’s 
Isermann Chemical Engineering De¬ 
partment demonstrated that it can con¬ 
trol porosity and thickness of their aero¬ 
gel. Their new films apparently do not 
create problems by absorbing water dur¬ 
ing processing. They also stand up well 
to high temperature. 

The importance of aerogels as a pos¬ 
sible solution to lowering the dielectric 
constant can be seen in the research race 
underway. At the December 1997 IEEE 
International Electron Devices Meeting 
in Washington, DC, Texas Instruments 
(TI) eported that it has demonstrated 
the successful combination of copper 
wiring with a similar aerogel substance it 
calls xerogel. Illustrating the importance 
of this new type of insulator, TI estimat¬ 
ed that within a decade combining xero¬ 
gel with copper wires and new designs 
could result in devices that are several 
times faster than today’s best chips. 

Researchers say aerogels will proba¬ 
bly be used once device dimensions 
shrink significantly below 0.25 microns. 
(Gate lengths using 0.18-micron tech¬ 
nology have been announced by several 
manufacturers.) “At that point they will 
be married with copper conductors to 
achieve speed increases perhaps a factor 
of 10 higher than current microproces¬ 
sors,” Plawsky says. 

Other Applications 

These aerogel materials are not lim¬ 
ited to dielectrics. “We can make ‘active’ 
devices from them by growing semicon¬ 


ductor nanoparticles inside,” Plawsky 
explains. “We generally modify the sur¬ 
face of our materials with organic func¬ 
tionality to make the material resistant 
to water. Such modification can also be 
used to make sensors, nanoreactors, and 
otiier items.” 

There are many problems remaining 
for researchers. “As chemical engineers 
our primary interest is how chemistry 
and processing combine to produce a 
material with a given set of properties,” 
Plawsky says. “Our research focuses on 
how to control the material properties 
and how we can develop mathematical 
models that incorporate the details of 
the chemistry and the processing in 
order to predict the performance of the 
material.” 

The next step in the research is to 
determine how the aerogel materials 
interact with metallization layers such as 
copper. Plawsky said that, in particular, 
they are interested in whether copper dif¬ 
fuses into the aerogel and how to control 
it. “We are also interested in whether 
copper adheres to the aerogel and how to 
control the surface properties of the aero¬ 
gel and copper to enhance the adhesion,” 
he said. 

Aerogels have distinct properties that 
are attractive in a number of technolo¬ 
gies. One inch of aerogel, for instance. 


provides insulation five times better than 
six inches of fiberglass. Indeed, aerogel 
was used in the Mars Pathfinder mission 
to provide a lightweight, highly insulat¬ 
ing environment to protect Sojourner’s 
electronics from the harsh, cold climate 
on the surface of Mars. NASA also plans 
to use silica aerogel material, the lowest 
density solid substance in the world, to 
collect comet dust samples on the 
Stardust mission to comet Wild-2 in 
early 2004.— Douglas page [Jj 

"Anti-Vipus" Space 
Research 

R espiratory Syncytial Virus is a life- 
threatening infection that attacks 
the respiratory airways and lungs in 
infants and young children. Nearly four 
million children ages 1 to 5 are infected 
every year in the U.S., and approximate¬ 
ly 4000 of them die. The virus is consid¬ 
ered by physicians to be the most serious 
disease for infants in the United States. 

However, help might be on its way. 
NASA and industry biotechnology 
researchers have taken an important 
step toward developing a treatment for 
this potentially heartbreaking illness. 
“Through NASA funding research in 



USING DATA OBTAINED BY GROWING ANTIBODY CRYSTALS on the space shuttle, 
researchers have been able to create a molecular model of the antibody to a life-threaten¬ 
ing virus that affects millions of infants and young children. 













space and on the ground, and the applica¬ 
tion of space technology, we have deter¬ 
mined the three-dimensional atomic 
structure of a potentially very important 
therapeutic antibody to this \irus,” said 
Dr. Daniel Carter, president of New 
Century Pharmaceuticals (Huntsville, 
AL), whose own six-week-old daughter 
caught the respiratory infection. For¬ 
tunately his daughter recovered, al¬ 
though the hospital had no treatment to 
offer her 

Carter's research team used the viral 
antibody to grow antibody crystals 
aboard the Space Shuttle Columbia. In 
the weightless environment of space 
known as microgravity, the antibody 
crystals grew larger and were of better 
quality than those previously grown on 
Earth. Using highly specialized X-ray 
equipment and computers, scientists at 
New Century Pharmaceuticals located 
the key positions of individual atoms in 
the crystal structure and constructed a 
model of the antibody. Knowledge of its 
molecular structure will permit scientists 
to understand key interactions betw^een 
the antibody and \drus, facilitating devel¬ 
opment of treatments for the disease. 

“Currently there is no vaccine against 
the virus,” said Simon McKenzie, chief 
executive officer of Intracel Corp. 
(Issaquah, WA), which developed and 
produces the antibody. “Since this anti¬ 
body neutralizes all known variants of 
the virus, therapeutics developed from it 
should have a major impact on lowering 
the mortality rate caused by the disease.” 

The joint research effort by govern¬ 
ment and industry is sponsored by the 
NASA Microgravity Research Program's 
Biotechnology Office at the Marshall 
Space Flight Center in Huntsville. la 

Magnetically- 

Actuated 

Micrerelay 

A new type of magnetically-actuated 
microrelay that can be batch-pro¬ 
duced using micromachining techniques 
could have applications in automobile 
electronics, test equipment, and other 
areas where low actuation voltages are 
required. The de\aces, which are smaller 
than a dime, have set records for their 










AS THIS PHOTO SHOWS, Georgia Tech’s new microrelay is exceptionally small, yet It 
offers some large advantages. 


low contact resistance and ability to 
switch large current loads. 

Developed by researchers at the 
Georgia Institute of Technology, the 
microrelays can be integrated onto cir¬ 
cuit boards because their fabrication 
techniques are compatible with stan¬ 
dard microelectronic processing. The 
design allows similar configurations to 
be used for both normally-on and nor- 
mally-off relays, as well as for multi¬ 
pole relays. 

“The significant issue in using a mag¬ 
netically-actuated relay is that you can 
achieve larger forces and a greater air 
gap between contacts when compared to 
electrostatic relays,” explained William 
P. Taylor, who developed the devices as a 
researcher in Georgia Tech's School of 
Electrical and Computer Engineering. 

The Georgia Tech microrelays oper¬ 
ate at less than five volts, which would 
allow them to be driven by digital logic 
circuits and used as part of equipment 
for which higher voltage could be unde¬ 
sirable. Their contact resistance of less 
than 100 milliohms and the ability to 
switch currents of up to 1.2 amps set a 
new record for microrelays, Taylor said. 
The microrelays range in size fi-om 
3 mm by 4mm up to 7mm by 8mm, and 
are less than 200 microns in height. 

In addition to their reduced size, the 
devices offer cost advantages. “The 
advantage is that every step you take 
uses photolithographic techniques to 


build 100 or 599 relays on a wafer 
instead of just one relay,” according to 
Taylor. “At the end of the process, you 
just cut them up like you would semi¬ 
conductor chips. This provides some 
real economies of scale and should help 
lower production costs.” 

Fabrication begins with a silicon 
wafer that has been oxidized. The 
researchers then deposit a seed layer and 
electroplate a lower magnetic core, 
adding an insulating polymer mold 
above that. Then a coil is electrodeposit- 
ed and coated with an insulator. The 
remainder of the fabrication is complet¬ 
ed by alternating steps of polymer mold 
deposition and electroplating. 

“By doing it this way, many devices 
can be built on the same wafer at the 
same time, so there is no need for hybrid 
assembly,” Taylor stated. “Everything is 
assembled on the same wafer. B 

Next Generation 
Internet 

N ASA and Cisco Systems, Inc. of San 
Jose, CA are collaborating to test 
and demonstrate Next Generation In¬ 
ternet (NGI) hardware and software. 
Support for the NGI was expressed by 
John Mogridge, chairman of Cisco's 
Board of Directors. “The Next Gener¬ 
ation Initiative is a wise and far-sighted 
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investment that will enable our campus¬ 
es and national research labs to continue 
to be world-leading drivers of technolo¬ 
gy and innovation.” 

By 2002, research and development 
by NASA and five other federal agen¬ 
cies on the NGI initiative could result 
in information flowing over the 
Internet 100 to 1000 times faster than 
today’s speeds, according to NASA 
engineers. The federal agencies are 
conducting research that could inter¬ 
connect “core sites” with other high¬ 
speed lines. 

“We want to guarantee levels of ser¬ 
vice that will eliminate slowdowns and 
network stagnation that users sometimes 
have to endure while waiting for 
Internet images, movies, and other ser¬ 
vices,” said Christine Falsetti, NGI 
Project Manager at Ames. “Technical 
advances will spin off from NGI, and 
industry will put improvements into the 
‘old’ Internet to make it work better and 
faster.” 

“Our work should eventually allow 
users to do things that they can’t do 
today via the Internet,” she said. For 
example, consumers might be able to see 
high-quality video programs on demand 
and use high-quality teleconferencing 
via the Internet as a result of this work, 
according to Falsetti. 

Ames Research Center is leading 
NASA’s portion of the federal project to 
develop the NGI. In addition to NASA, 
the principal federal agencies involved in 
the NGI initiative include the National 
Science Foundation, the Defense 
Advanced Research Projects Agency, the 
Department of Energy, and the National 
Institute of Health. ■a 


CEMA Reports on 
Digital Radio 

C oncluding its six-year evaluation of 
Digital Audio Radio (DAR) sys¬ 
tems, the Consumer Electronics Man¬ 
ufacturers Association (CEMA) recently 
filed its final report with the Federal 
Communications Commission (FCC). 
The DAR Subcommittee examined nine 
proposed technologies for broadcast 
digital audio radio. Of all the systems 
tested, only the Eureka-147/DAB sys¬ 
tem offers the audio quality and signal 


robustness that listeners would expect 
from a new DAR service in all reception 
environments. 

The other systems had significant 
problems: 

1. The IBOC (in-band, on-channel) 
systems as presented and tested are not 
feasible at this time due to deficient per¬ 
formance in the areas studied—audio 
quality, performance with channel impair¬ 
ments, RF compatibility, and extent of 
coverage. 

2. The IB AC (in-band, adjacent- 
channel) system cannot be deployed due 
to interference with the current spec¬ 
trum occupancy of the FM band. 

3. The VOA/IPL (Voice of Am- 
erica/^et Propulsion Lab) system at S-* 
band frequencies is subject to continu¬ 
ous and/or repeated outages due to 
blockage. 

“Despite these results, last spring we 
halted advocacy of any system at the 
request of the broadcasters who said they 
needed more time to correct the flaws of 
the IBOC system. We look forward to 
broadcasters demonstrating in the near 
future a system that will work,” said Gary 
Shapiro, CEMA president. The report 
“Technical Evaluations of Digital Audio 
Radio Systems: Laboratory and Field Test 
Results, System Performance, Con¬ 
clusions” is available through the FCC or 
CEMAjs Web site: www.cemacity.org/ 
pubs/dar.htm. Q[ 

Quantum 
Computing 101 

W hile common digital computers 
are based on electron conductivi¬ 
ty, quantum computers will manipulate 
individual atoms to perform many calcu¬ 
lations at once by taking advantage of 
quantum physics. In June, Los Alamos 
scientists published one of the first 
books on this subject: Introduction to 
Quantum Computers (World Scientific 
Publishing Co.). 

The text reviews the very brief histo¬ 
ry of quantum computing, starting with 
the 1994 discovery of the first quantum 
algorithms that can provide fast factor¬ 
ization of integers. The authors illus¬ 
trate essential concepts and algorithms 
that make it possible for a quantum 
computer to solve problems impossible 
for digital computers. CQ 


Intelligent 

Highways 


I ntelligent Transportation Systems 
(ITS) are meeting the challenge of 
major road reconstruction in New York 
City. Work on the Prospect and 
Gowanus Expressways in Brooklyn, 
New York was facilitated by the imple¬ 
mentation of the Traffic Command 
Center (TCC). Located in a renovated 
warehouse near the project and connect¬ 
ed via fiber-optic cable to the various 
electronic devices on the two express¬ 
ways, the TCC coordinates the ITS 
components and mitigates the effects of 
construction activities and incidents on 
traffic in the construction area. The 
Prospect and Gowanus Expressways are 
major arteries for Brooklyn and Queens, 
and connect directly to other highways 
to Manhattan, Staten Island, and north¬ 
ern New Jersey. 

Personnel in the TCC detect incidents 
and direct appropriate action to clear the 
roadway and restore traffic flow in the 
vicinity as quickly as possible. The use of 
Traffic Observation Devices (TODs), 
video-camera surveillance (CCTVs), and 
dedicated tow trucks has reduced 
response time and accident clearance by 
more than half Variable Message Signs 
(VMS), Highway Advisory Radio (HAR), 
and a toll-free telephone system are used 
to notify the public of current road and 
traffic conditions and to direct motorists 
to alternate routes. The TCC is in opera¬ 
tion 24 hours a day year round. 

“This is the first time we’ve seen an 
Intelligent Transportation System built 
to help motorists through a highway 
renovation,” stated Mark Kulweicz, 
Traffic Engineering Director, AAA New 
York. ITS could become a routine part 
of major construction projects, accord¬ 
ing to Kulweicz. 

This project has worked so well that 
NYSDOT would like this “smart” high¬ 
way system to be permanent and is 
exploring ways to make tliis happen. 
“Traffic is moving safely and smoothly 
through the construction area with only 
minor delays. In some areas, the traffic 
is actually moving better than before,” 
said project manager Harry Kamamis. A 
key question that needs to be resolved, 
however, is who will pay for the cost of 
its ongoing operation. CT 
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CD Player and CD-ROM 
Drive Maintenance 


W HILE IT IS TEMPTING TO SUSPECT THE MOST EXPEN¬ 
SIVE COMPONENT (LIKE THE LASER) WHEN YOUR 
TRUSTY CD PLAYER OR CD-ROM DRIVE REFUSES TO COOPERATE, 
THE MOST COMMON CAUSE IS ACTUALLY A DIRTY LENS, WITH THE 


next most likely causes being simple 
mechanical problems like a bad belt, dirt, 
and gummed-up lubrication. This month 
we are going to cover general inspection, 
cleaning, and lubrication. After all, a litde 
tender loving care may be all that is need¬ 
ed to get your unit up and running. 

Inside A CD Player or 
CD-ROM Drive 

Before we begin, it would be useful to 
familiarize ourselves with the insides of 
some typical units. We’ll also define 
some terms to minimize any chances of 
confusion as we proceed with the rest of 
our discussions on CD player/CD- 
ROM-drive repairs. 

Let’s begin by taking a look at a cou¬ 
ple of typical mechanisms: An RCA 
RP7903A portable CD player with the 
top cover removed is shown in Fig. 1. 
Note how everything is squeezed into a 
package only slightly larger than the CD 
itself. When a CD is loaded, it conve¬ 
niently blocks access to everything 
below it—^which is a real pain when it 
comes time for servicing! 

Figure 2 shows a Teac CD-532S CD- 
ROM Drive, a popular design used in 
late model (1998) low-cost high spin- 
rate units. This one is a 32 X model with 
a SCSI interface. It is interesting to note 
that the 32X rating really means that it 
spins at constant speed roughly equiva¬ 
lent to a 13 X rate, and the 32 X transfer 
rate is only achieved for data located 
near the outer edge of the disc. 


Although there are many variations 
on the basic theme, every CD player or 
CD-ROM drive has a power supply, 
logic/control board or boards, and an 
optical deck—which is the heart of the 
imit. The optical deck includes all those 
components directly associated with 
loading, spinning, and reading the disc. 

An optical deck from a Sony D2 
portable CD player is shown in Fig. 3. 
This is very typical of what is found in a 
variety of consumer-grade portable as 
well as full-size CD players and older 
CD-ROM drives. It uses a gear mecha¬ 
nism for moving the pickup. 

Figure 4 shows the very simple optical 
deck from a Philips CD-206 CD-ROM 
drive. It uses the less-common rotary 
type positioner (more on that later). 

The optical decks in changers are 
similar but there will be an additional 
mechanism for selecting the discs from 
the carousel or cartridge. 

The following summary identifies the 
major parts of the optical deck. Note, 
however, that not all models will have all 
of these items. 

Loading Drawer: Most portable and 
many lower cost CD players or CD- 
ROM drives do not include this conve¬ 
nient feature. Of the ones that do, most 
are motor driven; however, some must 
be pushed in or pulled out by hand. One 
common problem with the loading- 
drawer mechanism is loose or oily belts 
that result in the drawer either not 
opening or closing at all, or opening or 


closing only partially. There also might 
be mechanical damage such as worn or 
fractured gears or broken parts. Another 
possibility is that the drawer switch 
might be dirty, causing the drawer to 
decide to open or close on its own. 
Finally, the motor might be shorted, 
have open or shorted windings, or even 
have a dry or worn bearing. 

Spindle Table or Platform: M4ien 
the disc is loaded, it rests on this plat¬ 
form, which is designed to automatically 
center the disc and minimize runout and 
wobble. Common problems here 
include dirt on the surface, a bent spin¬ 
dle, or dry or worn motor bearings. 

Spindle Motor: This is the motor 
that spins the disc. Most often, the spin¬ 
dle platform is a press fit onto the spin¬ 
dle motor. There are two common 
types: a miniature DC motor that uses 
brushes similar to the motors found in 
toys and other battery-operated devices, 
and a brushless DC motor that uses 
Hall-effect devices for commutation. 
Common problems with these motors 
include a partially shorted commutator 
(brush type), a shorted or open winding, 
and dry or worn bearings. 

Clamper: The clamper is usually a 
magnet on the opposite side of the disc 
from the spindle motor that prevents 
slippage between the disc and the spindle 
platform. The clamper is lifted off the 
disc when die lid or drawer is opened. 
Alternatively, the spindle may be lowered 
to free the disc. A common problem here 
is die clamper not engaging fully, dius 
permitting the disc to slip on the spindle 
because of a mechanical problem in the 
drawer-closing mechanism. 

Sled: This is the mechanism that the 
optical pickup is mounted upon. The 
sled provides the means for moving the 
optical pickup across the disc during 
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FIG. 1—LIKE MOST MODERN PORTABLES, 
RP7903A. 


there’s not a lot of room inside this RCA 


normal play or to locate a specific track 
or piece of data. The sled is supported 
on guide rails and/or bearings and is 
moved by either a worm or ball gear, a 
rack-and-pinion gear, a linear motor, or 
rotary positioner similar to what is 
found in a modern hard-disk drive. 
Common problems include dirt, 
gummed up or no lubrication, and dam¬ 
aged gears. 

Pickup Motor: The entire pickup 
moves during normal play or for rapid 
access to musical selections or CD-ROM 
data. The motor is either a conventional 
miniature permanent-magnet DC motor 
(with belt or gear with worm, ball, or 
rack-and-pinion mechanisms) or a 
direct-drive linear motor or rotarj^ posi¬ 
tioner (with no gears or belts). Common 
problems include a partially-shorted 
motor, shorted or open winding, and dry 
or worn bearings. 

The Optical Pickup 

Next, let’s turn our attention to the 
optical pickup, which is usually a self- 
contained and replaceable (though gen¬ 
erally very expensive) subassembly. The 
good news is that, despite the fact that it 
is a precision opto-mechanical device, 
optical pickups are remarkably robust 
and are not that easily susceptible to 
mechanical damage. 

18 Laser Diode: This is a near infrared 


(IR) emitting device that usually oper¬ 
ates at 780 nm, which is just outside the 
visible range of 400 to 700 nm. The 
power output is no more than a few mil¬ 
liwatts, and is further reduced to 0.25 to 
1.2 mW at the output of the objective 
lens. A photodiode inside die laser-diode 
case monitors optical power directly and 
is part of a feedback loop that maintains 
the laser output at a constant and 
extremely stable value. Common prob¬ 
lems here include a bad laser diode or 
sensing photodiode, causing a reduction 
or loss of the laser output. 

Fixed Optics: These consist of the 
collimating lens, diffraction grating 
(only found in three-beam pickup), 
cylindrical lens, beam splitter, and turn¬ 
ing mirror. Note that not all of these will 
necessarily be present in a given pickup; 
the functions of these components were 
discussed in a previous installment of 
this series. The good news here is that, 
outside of damage caused by a serious 
fall, there is little to go bad. Actually, 
that is very good news as it is usually 
very difficult to access any of the fixed- 
optics components, and even if you 
could, there is no easy way to realign 
them. Fortunately, except for the turn¬ 
ing mirror, it is unlikely tliat they would 
ever need cleaning, and even the turning 
mirror is usually fairly well protected 
and remains clean. 


Objective Lens: This is a high-qual¬ 
ity plastic focusing lens, very similar to a 
good microscope objective with a focal 
length of 4 mm. Common problems 
with it include dirty lens, dirt in the lens 
mechanism, and damage from improper 
cleaning or excessive mechanical shock. 

Photodiode Array: This is the sen¬ 
sor that is used to read back data and 
control beams. Common problems are 
bad photodiode(s) resulting in improper 
focus or absence of focus and weak or 
missing RF signal. 

Focus Actuator: Since focus must be 
accurate to 1 micron (1 p.m), a focus 
servo is used to keep it on target. The 
actuator is actually a coil of wire in a 
permanent magnetic field much like the 
voice coil of a loudspeaker. The focus 
actuator can move the objective lens up 
and down (closer or farther from the 
disc) as needed based on-focus informa¬ 
tion taken from the photodiode array. 
Common problems here are a broken 
coil or damaged suspension (caused by 
mechanical shock or improper cleaning 
techniques). 

Tracking Actuator: Like focus, 
tracking must also be accurate to 1-p.m 
or better. A similar voice-coil-type actu¬ 
ator moves the objective lens from side 
to side, based on tracking feedback 
information taken from the photodiode 
array. Note: On pickups that have rotary 
positioners, there may be no separate 
tracking coil as its function is taken care 
of by the positioner servo. 

Common CD-Player Problems 

While there are an almost infinite 
number of distinct things that can go 
wrong with a CD player, any set of 
symptoms can be classified as either a 
hard failure or a soft failure. A hard fail¬ 
ure includes such things as door open¬ 
ing/closing problems, discs not being 
recognized, no sound, unit totally dead, 
etc. Soft failures include skips, continu¬ 
ous or repetitive audio noise, search or 
track-seek problems, and random 
behavior. 

Both types of problems are common. 
The causes in both cases are often very 
simple, easy to locate, and quick and 
inexpensive to repair. Here is a short list 
of the most common causes for a variety 
of tracking and audio or data readout 
symptoms: 

• Dirty optics—lens, prism, or turn¬ 
ing mirror. 

• Drawer loading belts—worn, oily, 
flabby, or tired. 
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• Sticky mechanism—clirt, dried 
up/lack of lubrication, dog hair, sand, etc. 

• Broken (plastic) parts—gear teeth, 
brackets, or mountings. 

• Electronic servo adjustments 
needed—focus, tracking, or PEL. 

• Intermittent limit or interlock 
switches—worn or dirty. 

• Bad connections—solder joints, 
connectors, or cracked flex-cahle traces. 

• Motors—electrical (shorted, dead 
spot) or mechanical (dr\7woni hearings). 

• Laser—dead or weak laser diode 
or laser-drive (power) problems. 

• Photodiode array—bad, weak, or 
shorted segments, or no power. 

• Bad heat-sensitive electronic 
components. 

• Bad or missing optical pickup 
shield ground. 

The following two areas cover the 
22 most common types of problems you are 


likely to encounter. Consider them first 
in any situation where operation is inter¬ 
mittent; if audio output is noisy, skips or 
gets stuck; or if some discs play and oth¬ 
ers have noise or are not even recog¬ 
nized consistently: 

The first is a dirty lens, which is par¬ 
ticularly likely if the house the drive came 
from is dusty, if the player was located in 
a greasy area like a kitchen, or if there are 
heavy smokers around. Cleaning the lens 
is relatively easy and may have a dramat¬ 
ic effect on player performance. 

The second thing to look at is a 
mechanical problem. Dirt, dried up 
lubrication, and damaged parts often 
cause erratic problems or total failure. 
(')ne U'pical synnptom is that the first 
part of a CD may play, but then get 
stuck at about the same time location. 

Luckily, both of these can be taken 
care of easily. 


General Inspection, Cleaning, 
and Lubrication 

The following should be performed 
as general preventiv^e maintenance or 
when erratic behavior is detected. The 
lens and its suspension, turning mirror, 
drawer mechanism, spindle, and sled 
drive should be checked, cleaned, and/or 
lubricated if necessary and appropriate 
(but read our comments on the lubrica¬ 
tion of CD players, which follow short¬ 
ly, before drowning your unit in motor 
oil or MT)40!). 

You will have to get under the clamp 
to access the lens and spindle on drawer 
loading models, but the lens and its sus¬ 
pension, at least, should be readily 
accessible on portable CD players with 
pop-up doors. These types can collect a 
lot of dust, dirt, and even fingerprints! 
Realistically, you probably won’t do any 
of this for component CD players, CD- 
ROM drives, or other drawer loading 
models until something goes wrong! (I 
don’t blame you—getting one of those 
out from the tangle of entertainment- 
center wiring, dusting it off, removing 
the cover, disassembling the unit to 
whatever level is needed, and so forth 
can be a royal pain.) 

Cleaning the objective lens and turn¬ 
ing mirror (if accessible) are the most 
important general maintenance tasks 
that can be done. Even minor contami¬ 
nation of their optical surfaces can easily 
result in 50% reduction in the returned 
signal—and all sorts of problems. 

When cleaning the objective-lens 
assembly, be careful and gentle. The lens 
is suspended by a voice-coil actuated 
positioner that is relatively delicate. A 
CD-lens cleaning disc is nearly worth¬ 
less except for the most minor dust as it 
will not completely remove grease, 
grime, and condensed tobacco smoke 
products (yet another reason not to 
smoke!), and could make matters worse 
by just moving the crud around. 

First, gently blow out any dust or dirt 
that might have collected inside the lens 
assembly. A photographic type of air 
bulb is fine, but be extremely careful 
using any kind of compressed-air source. 
Next, clean the lens itself. It is made of 
plastic, so don’t use strong solvents. 
There are special cleaners, but isopropyl 
alcohol is usually all that is needed for 
CD players and VCRs. (91% medicinal 
alcohol is acceptable, but pure isopropyl 
is better. Avoid rubbing alcohol, espe¬ 
cially if it contains any additives.) 
Sometimes, a drop of water will be need- 











ed to dissolve sugar-based crud. There 
should be no problems as long as you 
dry everything off (gently!) reasonably 
quickly. DO NOT LUBRICATE! You 
wouldn’t oil a loudspeaker, would you? 

You generally cannot get to the bot¬ 
tom surface of the lens, but this isn’t 
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FIG. 3—A GEAR MECHANISM is used to 
move the optical pickup in this Sony D2 
portable player. The pickup itself is typical of 
what you’ll find in consumer units. 
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FIG. 4—HERE’S THE VERY SIMPLE opti¬ 
cal deck used in a Philips CD-206 CD-ROM 
drive. This unit uses a rotary-type positioner. 


nearly as exposed as the top surface, .so 
that usually isn’t a problem. Do not use 
strong solvents or anything with abra¬ 
sives—you will destroy the lens surface 
rendering the entire pickup worthless. 

Now, inspect the lens. V\Tien clean, 
the lens should be perfectly shiny with a 
blue tinge uniform over the central sur¬ 
face. Minor (barely visible) scratches will 
probably cause no harm, but any major 
scratches might result in erratic tracking 
or total inability to even read the disc 
directory. The pickup (or lens assembly) 
will need to be replaced in such cases. 

Next we’ll deal with the turning mir¬ 
ror or prism. If you can get to it under 
the lens without disturbing anything, 
clean it as well using the same proce¬ 
dure. Cleaning this might be at least as 
important as the lens. Unfortunately, the 
turning mirror may not be accessible 
without major (and difficult) disassem¬ 
bly. However, for Sony pickups (also 
used in Aiwa and some other brand play¬ 
ers), it can be accomplished relatively 
easily. 

Note: The turning mirror is not sil¬ 
vered so don’t expect a normal mirror 
appearance—it looks just like a piece of 
glass. However, it is coated to be an 
excellent reflector for the 780 nm IR 
laser light. 

Next, check the lens suspension for 
free movement and damage. Then check 
the spindle hearing (this is primarily 
likely to cause problems with repetitive 
noise). There should be no detectable 
side to side play. A seriously worn bear¬ 
ing will require replacement of the spin¬ 
dle motor. 

To access the drawer mechanism and 
sled drive in component units, you will 
probably need to remove the optical deck 
from the chassis. It is usually mounted by 
3 long screws (one of which may have a 
grounding lug—don’t lose it). In porta¬ 
bles and CD-ROMs, the bottom panel of 
the unit will need to be removed. Try not 
to let any of the tiny screws escape! A 
good set of jeweler’s screwdrivers is a 
must for portables. 

Check the drawer mechanism (if pre¬ 
sent) for free movement. Test the belt for 
life—it should be firm, reasonably tight, 
and should return to its original lengtli 
instantly if stretched by 25% or so. If the 
belt fails any of those criteria, it will need 
to be replaced eventually, though a thor¬ 
ough cleaning of the belt and pulleys 
with isopropyl alcohol (dry quickly to 
avoid damaging the nibber) or soap and 
water may give it a temporary reprieve. 


Also, check the gears and motor for 
lubrication and damage and correct as 
necessary. 

Next up is the sled drive. Check the 
components that move the pickup in¬ 
cluding (depending on what kind of sled 
drive your unit has) the belt, worm or 
other gears, or slide bearings. These 
should all move freely (one exception 
here: if there is a lock to prevent acci¬ 
dental damage while the unit is being 
transported, the pickup might not move 
freely or very far). Inspect for damage to 
any of components that might impede 
free movement. Lubricate, repair, or 
replace as appropriate. 

Finally, before going any farther, try 
to play a disc to assess the results of your 
efforts thus far. 

Lubrication 

The short recommendation here is to 
NOT add any oil or grease unless you 
are positively sure it is needed. Most 
moving parts are lubricated at the facto¬ 
ry and do not need any further lubrica¬ 
tion over their lifetime. Too much lubri¬ 
cation is worse than too little. It is easy 
to add a drop of oil but difficult and time 
consuming to restore an optical pickup 
that has taken a bath. 

Never, ever, use \VD40 or anything 
similar! Despite claims to the contrary, 
WD40 is not a good lubricant. Legend 
has it that the WD stands for Water 
Displacer—which is one of the functions 
of WD40 when used to coat tools for 
rust prevention. MT)40 is much too thin 
to do any good as a general lubricant and 
will quickly collect dirt and dry up. 

A light machine oil like electric-motor 
or sewing-machine oil should be used for 
gear or wheel shafts. A plastic-safe grease 
like silicone grease or Molylube is suit¬ 
able for gears, cams, or mechanical 
(piano-key) mode selectors. Never use oil 
or grease on electrical contacts. 

Unless the unit was not properly 
lubricated at the factory (which is quite 
possible), don’t add any unless your 
inspection reveals the specific need. In a 
CD player or CD-ROM drive, there are 
a very limited number of failures specif¬ 
ically due to lubrication. 

Note that in most cases, oil is for 
plain bearings (not ball or roller) and 
pivots while grease is used on sliding 
parts and gear teeth. If the old lubricant 
is gummed up, remove it, and clean the 
affected parts thoroughly before adding 
new oil or grease. 
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EQUIP 

CYBEX 


An inexpensive keyhoard-video- 
mome sivitch box lets yon control 
up to four PCs using a single 
keyboard, motiitor, and mouse. 

CIRCLE 15 ON FREE INFORMATION CARD 


T here are plenty of computer-net¬ 
work administrators and other 
power users who must tend to more than 
one computer at once; that’s a given in 
the high-tech business world of the late 
1990s. In fact, these days it is not 
uncommon to find homes with multiple 
systems. 

One thing that network administra¬ 
tors and home users often have in com¬ 
mon is the lack of desk space. There’s 
usually harely enough room for all the 
computers, not to mention a monitor, 
keyboard, and mouse for each one as 
well. Fortunately for network adminis¬ 
trators, they have long had the luxury, 
and the corporate checkbook, to afford 
switch boxes that allow multiple com¬ 
puters to he controlled using a single 
keyboard, monitor, and mouse. 

Cybex Computer Products is one of 
the best-known manufacturers of these 
keyboard-video-mouse, or KVM switch¬ 
es, but they have always been industrial- 
grade units that were too expansive and 
too expensive for any sort of casual pur¬ 
chase. However, that is no longer true as 
that manufacturer has entered the home 
market with two entry-level switches 
with entry-level prices: The Switch\^ew 
SV-2 two-port unit sells for $169 and the 
Switch View SV-4 four-port unit sells for 
$249. The SV-4 is the focus of this 
equipment report. 

Cybex SwitchView SV-4 

SwitchView incorporates the same 
features that have always made Cyhex’s 
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high-end gear desirable, including two 
status lights for each channel, push-but¬ 
ton or keyboard-controlled switching, 
and hot-pluggahle operation, but there 
are some important differences that 
make the new units more practical and 
accessible for home set ups. For exam¬ 
ple, while Cyhex’s high-end gear uses 
custom cables, SwitchView uses stan¬ 
dard cables that you can get from Cybex 
or any other computer-supply outlet. 
Also, industrial Cybex boxes are too big 
for most home settings, but SwitchView 
measures a small 8.1 inches wide by 2.7 
inches high hy 5 inches deep. 

A single SwitchView SV-4 can switch 
signals from up to four computers. 
Multiple SwitchViews can be ganged 
together to control up to 64 computers. 
SwitchView allows a PS/2 style or 
Microsoft IntelliMouse to control any 
combination of serial-, PS/2-, or 
IntelliMouse-equipped computers. The 
one limitation is that the maximum video 
resolution is 1024 x 768 at 80 hertz. 

The back panel of the SwitchView 
SV-4 is where all of the cables connect. 
The user’s keyboard, monitor, and 
mouse plug into jacks labeled “user con¬ 
sole.” Four additional sets of jacks 
labeled A through D connect to the sys¬ 
tems that will be controlled from the 
user console. Each set of jacks include 
connectors for a keyboard, monitor, and 
mouse. PS/2 and serial connectors are 
pro\ided for mice; keyboards that do not 
have a PS/2 connector will require an 
adapter. The cables that connect the PCs 


to SwitchView are the standard extension 
cables for each type of peripheral. 

SwitchView receives power from the 
equipment it’s connected to, so no exter¬ 
nal power supply is needed. Its front 
panel features two LEDs for each chan¬ 
nel, one green and one amber, and a 
channel-select button. A green LED 
lights whenever SwitchView detects that 
an attached computer has been turned 
on, and the unit will automatically 
switch to control the first computer 
that’s turned on. 

Any computer that is turned on will 
light a corresponding green LED, indi¬ 
cating that the channel is available. 
Pressing the channel-select button 
scrolls through the available channels, 
with an amber LED indicating which 
system is selected. SwitchView maintains 
the proper signals to each system so that 
none of them think that peripherals have 
been disconnected. SwitchView even has 
an automated scan mode that cycles 
through and displays each connected sys¬ 
tem for a certain amount of time. 

Because SwitchView receives and 
relays keystrokes, it is easy to make it 
interpret special commands. Two quick 
taps on the Control key put SwitchView 
into Command Mode. Once in that 
mode, special keystroke combinations 
will make the unit switch channels, go 
into the automatic scan mode, or even 
set the time duration of the scan mode. 

If you (or your small company) 
own multiple computers, you know how 
much space and money buying multiple 
keyboards, mice, and especially monitors 
can consume. The Cybex SwitchView 
SV-4 can supply a practical alternative in 
many situations. If your needs are less 
demanding, you might want to look into 
its little brother, the SV-2 two port 
system. For more information on 
either, contact the manufacturer (Cybex 
Computer Products Corporation, 4912 
Research Drive, Huntsville, Alabama 
35805, Tel: 205-430-4000, Web: www. 
cybex.com) directly, or circle 15 on 
the Free Information Card. m 
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COMPUTER CONNECTIDNS 


BY JEFF HDLTZMAN 
COMPUTER EDITOR 


who CoDlPols The DTD? 


XML: 

Y OU MAY HAVE CAUGHT THE BUZZ ABOUT XML (EXTENDED 
MARKUP LANGUAGE). WHAT IS IT? WHAT IS IT GOOD FOR? 
HOW DOES IT DIFFER FROM HTML? WHAT DIFFERENCE WILL IT 
MAKE—IF ANY? THOSE ARE ALL GOOD QUESTIONS, AND WE’RE GLAD 


you asked. To answer them, we’ll take a 
kind of “outside-in” approach, by com¬ 
paring HTML, SGML, and XML. 

If you’ve had any exposure to the 
Internet, you probably have an intuitive 
notion of what HTML (Hyper Text 
Markup Language) is. Basically, HTML 
is a language for specifying the layout of 
Web pages. Any given HTML docu¬ 
ment contains two broad categories of 
information: content and markup. In 
HTML, markup specifies how content 
appears. For example, you can specify 
various levels of headings, emphasize 
(with bold or italic) portions of the con¬ 
tent, or display several content items as a 
list. In HTML, markup is contained 
between angle brackets, <like this>; 
everything else is content. 

The problem with HTML is its sim¬ 
plicity. It can only do a limited range of 
things, and as it evolves, different prod¬ 
ucts interpret its markup differently, or 
in some cases, not at all. Eventually, one 
might suspect, a set of standards would 
be reached, and vendors would be able to 
create compatible applications that con¬ 
form to those standards. From that point 
of view, the problem is not just the rapid 
rate of evolution, but the idea that there 
are probably an infinite variety of ways it 
could evolve to meet different needs. 

There are deeper problems as well. 
HTML only concerns itself with appear¬ 
ance and presentation. HTML doesn’t 
touch the question of structure. It turns 
out that there are lots of interesting and 


<?XMU> 


FIG. 1—COMING SOON to a browser near 
you: XML. 

useful things that can be done when you 
concern yourself with both. 

SGML 

In the larger scheme of things, HTML 
is an application of SGML (Standard 
Generalized Markup Language). SGML 
is not a markup language, like HTML. 
Rather, SGML is a metalangiiage, that is, a 
language for specifying other markup lan¬ 
guages, like HTML. In other words, 
SGML is markup language language. 

SGML is an ISO standard; it grew 
out of research dating back to the 1960s. 
Ordinary people don’t use SGML; large 
publishing organizations do. Typically, it 
is used to organize large publishing pro¬ 
jects such as airplane maintenance man¬ 
uals and encyclopedias. 

The way you do anything useful with 
SGML is by creating a Document Type 
Definition (DTD). The DTD specifies 
what the elements of a document may 
be, and how they relate to one another. 
HTML, in fact, is nothing more than an 
SGML DTD; an often very loosely 
interpreted DTD, but a DTD nonethe¬ 
less. The HTML DTD does nothing 


but specify the set of tags, such as <hl>, 
<em>, and so forth, that make up a Web 
page. Microsoft and Netscape may 
choose to render (present) <hl> in dif¬ 
ferent ways, but the fact is that they’re 
both working off the same set of tags, 
that is, the same DTD. 

Sort of. Actually, they’re not, and 
that’s why different Web pages display 
differently—or not at all—in different 
browsers. 

So, what’s the solution? You could 
add more tags, but that is a poor choice. 
More tags mean continuing political 
battles over standards, ergo continuing 
incompatibilities. A more general solu¬ 
tion is the real answer. Enter XML. 

XML 

So where does XML fit in? XML is 
not a DTD like HTML. XML does not 
specify the ultimate tag set to end all 
tag sets. 

XML is like SGML on a severe 
weight-loss program. As the XML FAQ 
states, XML is more like SGML— than 
HTML++. SGML is an 18-wheeler; 
XML is a Ferrari. That’s enough analo¬ 
gies; you get the idea. 

XML is a simplified subset of SGML 
with the following characteristics. 

• It greatly increases the (potential) 
power and variety of Web (and other) 
documents. 

• It disentangles evolution from the 
standardization process. 

• It “democratizes” the DTD creation 
process. If you need a speciafized capabil¬ 
ity, create a DTD for it, and write some 
specialized code to handle it You needn’t 
be afraid that you’ll break someone else’s 
browser or plug-in. 

• It is extensible. The earliest exten¬ 
sions concern themselves with more var¬ 
ied hyper-linking and better link man- 
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agement (using XLL, a developing Ex¬ 
tended Link Language), and with port¬ 
able style sheets (using XSL, a develop¬ 
ing Extensible Stylesheet Language). 

• Code to write XML parsers and 
processors can be much simpler than cor¬ 
responding SGML code, which gready 
lowers the barrier to entry for smaller 
companies and specialized applications. It 
also gives established SG2S1L tool ven¬ 
dors a leg up on the competition as XML 
is a strict subset of SGML. 

In a sense, it can be useful to think of 
XML as a portable, self-documenting 
database format. Any XML processor 
can read any conforming XML docu¬ 
ment and be able to decode the schema 
or structure of that document. It may 
not be able to do anything with that 
structure, but it will be able to imder- 
stand it. 

Continuing the database analogy, the 
26 DTD is really the schema. The DTD can 


be contained within the document, or 
referenced externally. An HTML DTD 
reference usually looks something like 
this, <!DOCTYPE HTML PUBLIC 
/AV3C//DTD HTML 3.2//EN”>, and 
appears as the first line of an HTML file. 

On the other hand, it is not required 
that an XML document have a DTD. In 
that case, it has an implicit DTD, which 
is simply the structure defined by the 
tags in the document. If it does have a 
DTD, the DTD may be contained with¬ 
in the document or externally refer¬ 
enced (or both). 

By the way, the XML spec uses two 
terms that seem to confuse lots of peo¬ 
ple: valid and well-formed. A well-formed 
XML document basically has properly 
formed and nested tags. A valid XML 
document is simply a well-formed docu¬ 
ment that has an explicit DTD. An 
invalid document is not necessarily incor¬ 
rect^ it just doesn’t have an explicit DTD. 

What can you do with XML? 

The answer is easy; the ramifications 
subtle. Using XML you can create your 
own specialized markup languages to 
handle your own special needs, without 
worrying about breaking the other guy’s 
stuff. Does that mean Microsoft and 
Netscape can achieve a lasting peace? In 
and of itself, not really. 

An example can help flesh out the 
issues. One of the first applications of 
XML is a language called MathML. 
Like XML itself, MathML is a product 
of the World Wide Web Consortium; as 
such it is vendor independent. As of this 
writing, MathML is not an official stan¬ 
dard, but it’s close. 

At the most basic level, the purpose of 
MathML is to provide a standard means 
of embedding mathematical expressions 
in Web pages so that scientists and engi¬ 
neers can communicate without convert¬ 
ing everything to GIF images. 

GIFs are bad; they take up space and 
use bandwidth, but even worse, the con¬ 
version process discards information. 
MathML provides a means of specifying 
presentation, without discarding the 
semantic content, /.e., the meaning of the 
expression. That in turn provides main¬ 
tainability, reusability, cut-and-paste- 
ability, and other benefits. 

In that sense, MathML is “two, two, 
two mints in one.” The MathML DTD 
in fact defines two orthogonal sets of 
tags, one specifying presentation, the 
other specifying content. Listing 1 shows 
the presentation tags, and Listing 2 


shows the content tags for this equation: 
x'^2 + 4x + 4 = 0. Both sets of tags would 
be contained in a single document. 

Except in very simple cases, people 
will not edit those tags by hand. 
Graphical equation editors will provide 
a user interface; behind the scenes, 
MathML gets generated, stored, trans¬ 
ferred, and possibly converted, say to 
PostScript or TeX for hardcopy, or to 
Braille, or to audio format fDr hearing- 
impaired users. (Perhaps a new market 
for equations on tape will emerge.) 

All those output conversions are both 
possible and practical because of the 
robust, imambiguous nature of MathML. 

Getting there didn’t happen over¬ 
night. Over the years, there have been 
several attempts at producing something 
that could do what MathML can (or will 
shortly be able to) do. Those attempts 
provided fodder for the current activi¬ 
ties. These are the organizations official¬ 
ly listed as participating in development 
of the current spec: Adobe, the American 
Mathematical Society, Design Science, 
Elsevier Science, The Geometry Center 
at the University of Minnesota, HP, IBM, 
ENRIA, SofiK^uad, Waterloo Maple Inc., 
and Wolfram. 

That’s some pretty distinguished com¬ 
pany. Does this mean we’ll be able to take 
MathML models out of Mathematica and 
plug them directly into Maple? That 
would be nice. The companies would dis¬ 
tinguish the products by the quality of 
their editors and rendering engines. 

But what happens when Wolfram 
wants to implement something that’s not 
covered by the spec? Does the company 
have the reserve to wait for standardiza¬ 
tion to occur, or does it create its own 
extension and forge ahead? 

Conclusions 

So, what can you do with XML? You 
could define your own markup DTD. 
Then, to do anything with it, you would 
have to create your own edit engine, 
and your own rendering engine. That’s 
just great if your XML dialect is some¬ 
thing nobody else really has much of an 
interest in. 

But what if there are interested par¬ 
ties? Say, for example, that you want to 
create an XML dialect for electronics 
symbols. Electronics Now could create 
its own for publication in this magazine, 
but what about all the other magazines? 
What about companies that design and 
build electronic devices? What about 
(Continued on page 30) 
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The Web Server Handbook 


by Pete Palma' and Adam Schneider^ with 
Anne Chaiette 
Prentice Hall PTR 
One Lake Street 
Upper Saddle River, NJ 01458 
Tel: 800-382-3419 
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Many people as¬ 
sume that setting up 
a Web sei^^er is 
expensive and com¬ 
plicated—needing 
expensive equip¬ 
ment and consul¬ 
tants. However, al¬ 
most anyone can set 
up a Web server, 
even with little or 


no experience. 

Beginning with the absolute basics, 
readers are shown how’ to set goals for a 
Web server, choose hardware and soft¬ 
ware, choose the right Internet provider, 
and get a Domain name, and IP address. 
The handbook goes on to explain how 
to build the Web site, step-by-step; how 
to add pictures, forms, and interactivity; 
and how to test, maintain, and update a 
site. It covers all the software needed 
including Windows 95, Windows NT, 
Macintosh, and UNDC. Finally, methods 
of publicizing a site and making it secure 
are covered. 

With this information, anyone can 
build an attractive site customized to 
fit the user’s needs. This book even fea¬ 
tures quick-reference guides to many 
important tools for Web-site opera¬ 
tors, including HTML, Perl program¬ 


To order books 
in this maga¬ 
zine or, any book in print. Please call 
anytime day or night: (800) BOOKS- 
NOW (266-5766) or (801) 261-1187 ask 


for ext. 1454 or visit on the web at 
http://www.BooksNow.com/electron- 
ics now.htm. 

Free catalogs are not available. 


ming, TCP/IP networking, and basic 
UNIX. 

The included CD-ROM, compatible 
with Windows, Macintosh, and UNIX 
systems, contains the Internet’s most 
popular Web servers, including those 
from Apache, CERN, and NCSA; a 60- 
day trial version of the WebSite 
Windows NT Web Server; and dozens 
of helper applications, and Web pages 
with built-in links to e.xtensive on-line 
resources. 


Tim Design and Dtvelopiiieiitoi 
FnizyLngicConHiei's 

by Byron Miller 
I?77patiens Publications 
4028 Pleasant Avaiue South 
Mijineapolis, MN 55409-1545 
Tel: 612-822-1799 
E-7nail: hnpulMisd.net 

$52 plus $3 S&H 

With this book, 
readers can get all 
the technical infor¬ 
mation needed to 
create fuzzy-logic 
controllers. Using 
assembly, C, ladder 
logic, or other lan¬ 
guages, users of 
fuzzy logic can cre¬ 
ate devices capable 
of controlling pro¬ 
cesses ranging from anti-lock brakes to 
robotic motors. There are complete 
instructions for creating controllers from 
scratch, as well as numerous examples. 

All aspects of controller development 
are discussed: requirements, design con¬ 
siderations/tradeoffs, perfonnance issues, 
and controller-validation techniques. 
The author presents a design methodolo¬ 
gy for controllers. There is also a discus¬ 
sion of fuzzy-logic implementation using 
traditional ladder-logic-hased Pro¬ 
grammable Logic Controllers (PLCs), 
such as Allen-Bradley’s SLC-500. 

Emphasis is on using off-the-shelf 


processors, like the 6811, 8051, 8086, 
and 68000 to make fuzzy-logic imple¬ 
mentation cost effective. High-perfor¬ 
mance controllers using Analog Devices 
ADSP2100 Digital Signal Processor 
(DSP) are discussed. 

Fuzzy-logic history, theory and 
applications, traditional control theory, 
controller analysis and implementation, 
choosing when to use fuzz)^ logic, and 
creating closed-loop controllers are 
among the topics covered. Simulation 
source files for all examples are provid¬ 
ed. A comprehensive list of hardware 
and software vendors is included. 


Home Automation Products Catalog 

Ho?7ie Controls hic. 

1626 Mi7'a77iar Road 
Suite 3300 

San Diego, CA 92126 
Tel: 800-CONTROL or 619-693-8881 
Fax: 619-693-8892 
Web: www.homcontt'ols.co7n 

Free 

Over 40 new items 
are featured in this 
e.xpanded 70-page, 
four-color catalog. 
It provides the lat¬ 
est products to auto¬ 
mate your home: 
from power-line 
carrier products, 
security systems, 
RF and IR devices, 
telephones, intercoms, drapery controls, 
A/V equipment, and sur\^eillance cam¬ 
eras, all the way to intelligent two-way 
whole-house controllers. 

HAL2000 is one such operating sys¬ 
tem for the home with state-of-the-art 
continuous speech recognition. With 
this one program, homeowners can con¬ 
trol all the automation devices in the 
house—by voice. At home, users can 
speak into any microphone connected to 
the computer or into any telephone, 
telling the computer to turn the sprin¬ 
klers on or close the garage door. From 
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far away, with a simple telephone call 
and a security code, users can speak to 
the computer and tell it to turn on lights 
or set the thermostat. 

In addition to the products present¬ 
ed, there are illustrations and explana¬ 
tions of how home-automation, video, 
and other systems work. Books and 
manuals on home automation and relat¬ 
ed subjects are also available. 



Hearst Business Communications^ Inc. 

645 Stewart Avenue 
Garden City, NY 11530 
Tel: 516-227-1300 
Fax: 516-227-1453 
Web: http://hearstelectroweb.co7n 
$195 

With these three 
easy-to-use volumes, 
readers can review 
the latest product 
information, scan 
hundreds of manu¬ 
facturer-supplied 
supplemental data 
pages, identify alter¬ 
nate devices, and verify manufacturer 
contact information. The 1998 IC MAS¬ 
TER CATALOG contains specifications 
for over 100,000 current ICs, including 
13,000 new ones. 

Data is organized in ten Master 
Selection Guides. The updated Al¬ 
ternate Source Directory lists over 
120,000 pin-for-pin equivalents, and it 
includes NTE and Philips ECG parts. 
Additional information is provided in 
the Part Number Index, the Military 
Parts Directory, the Application Notes 
Directory, and the Manufacturers & 
Distributors Directory. 

Also available is the enhanced 1998 
IC MASTER CD-ROM for Windows 
($235); it contains all the product in¬ 
formation found in the printed ver¬ 
sion, and adds discontinued ICs— 
specifications for more than 135,000 
devices on one disc! Users are able to 
link directly to datasheets on IC man¬ 
ufacturer’s Web sites for selected 
advertised devices. 

Subscribers to either the printed cat¬ 
alog or the CD-ROM version have full 
access for one year to IC MASTER 
online: http://icmaster.com. The Web 
site offers the complete IC MASTER 
database, which is continuously updated, 
and includes devices discontinued over 
28 the last five years. 
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McGmw-HIII Eleclninic Dictionary, 
SIxUi EOlflon 

by Neil Sclater and John Marks 
McGraw-Hill, Inc. 

11 West 19th Street 
New York, NY won 
Tel: 800-2MCGRAW 

Comprehensive, 
accurate, and easy- 
to-understand, the 
sixth edition con¬ 
tains more than 
14,000 entries— 
words, phrases, ac¬ 
ronyms, and abbre¬ 
viations from all 
sectors of electron¬ 
ics. Terms taken 
from physics, electrical engineering, 
mathematics, chemistry, biology, and 
computer science are included. There are 
over 800 new definitions. More than 220 
new illustrations have been added, bring¬ 
ing the total illustrations to over 1200. 

The dictionary now covers funda¬ 
mentals of electricity, electronics, and 
basic electronic circuits; solid-state- 
device design and fabrication; passive- 
component design and manufacture; 
circuit-board fabrication and compo¬ 
nent assembly; electronic-product and 
-system packaging; computers, periph¬ 
erals, and software; scientific and med¬ 
ical instrumentation; industrial instru¬ 
mentation, controls, and robotics; 
telecommunications and fiber optics; 
radio, television, and consumer-enter¬ 
tainment products; military/aerospace 
systems, including radar, sonar, and 
satellites; and marine and automotive 
electronics. 


$55 
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Analog Dialogue, Volume 31-2 

Analog Device::, Inc. 

Ray Stata Technology Center 

804 Woburn Street 

Wihnington, MA 01887 

Tel: 800-ANALOGD or 617-937-1428 

Fax: 617-821-4273 

Web: WWW .an alog.com /publications/ 
magazin es/Dialogue/dialog. h tml 

Free 


in 
or, 
or 

night: (800) BOOKS-NOW (266<5766) or 
(801) 261 -1187 ask for ext. 1454 or visit on the 
web at http://www.BooksNow.com/elec- 
tronicsnow.htm. 

Free catalogs are not available. 


To order books 
this magazine < 
any book in print. Please call anytime day 



This magazine 
focuses on issues 
affecting real-world 
signal processing. 
The authors are 
engineers, technical 
writers, and man- 
"Siw agers from Analog 
CIRCLE 343 ON FREE Devices. The cover 
INFORMATION CARD ^tory in this issue 

discusses Lithium-Ion batteries, and a 
new battery-charger controller that 
guarantees ±1% final battery-voltage 
accuracy. 

Other articles discuss products, such 
as 14-Bit Monolithic ADCs, the 200- 
MHz 16X16 Video Crosspoint Switch 
IC, and Quad-SHARC DSPs. Part IV 
of an ongoing tutorial, “Selecting 
Mixed-Signal Components for Digital 
Communication Systems” features 
receiver architecture considerations, 
and Part II of “DSP 101” explores the 
question of why use a DSP. The col¬ 
umn, “Ask The Applications Engineer” 
focuses on Op Amps Driving Cap¬ 
acitance Loads. 



RobntSture 

Mondo-tronics Inc. 

4286 Redwood Highway 11226 

San Rafael, CA 94903 

Tel: 800-374-5764 or 415-491-4600 

Fax: 415-491-4696 

E-Mail: info@mondo.com 

Web: www.RobotStore.com 

Robot builders re¬ 
quire a special set of 
skills. Starting with 
a dream, the hob¬ 
byist has to be able 
to do the mech¬ 
anical assembly, as 
well as to under¬ 
stand and im¬ 
plement the elec¬ 
tronics and the 
logic necessary to 
have the robot in¬ 
teract with the world. 

The most recent catalog from 
Mondo-tronics contains over 225 robot 
kits and accessories aimed at builders of 
all experience levels. At the beginning of 
the booklet, there’s a helpful guide sug¬ 
gesting some robots to build at different 
skill and age levels. Each skill level 
(beginner, intermediate, and advanced) 
is broken doum into projects appropriate 
for ages 7 to 12, 12 to 15, and 15 and up. 
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subscription prices go up 

Get 12 issues delivered to your door for less than you 
spend when you buy 4 issues during the year at the 
newsstand. And you get your copies sooner. 


Prices are going up 

Costs of paper, printing and postage continue to rise. 
So is the price of Electronics Now. It now sells for 
$4.99 on the newsstand. Introductory subscriptions 
are going up to $19.99.- Regular subscriptions are 
going up tp $24.99. 
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Plug Yourself Into 
Electronics Now 


And Save $41.91 per year 


Dear Electronics Now Reader: 


Prices are going up. Even the price you pay 
for this magazine. When I heard about it, I 
.talked management into giving you, our regu¬ 
lar reader, a last opportunity to start a new 
subscription or to extend your current one 
before the increase takes effect. I’ve even 
managed to convince them that you should be 
^allowed to extend your subscription for as 
long as you wish, up to a maximum of ten 
years. So if you live in the United States, you 
can guarantee that your annual subscription to 
Electronics Now will continue to cost you 
j,only $17.97 a year—and you select the term - 
one, two, three, four, five.... Up to a maxi¬ 
mum of ten years. 


SAVE $41.91 for each year you accept this 
offer, off the newsstand price. In fact, if you 
buy four or more issues on the newsstand, this 
Last Chance offer delivers 12 issues right to 
your mailbox for less than you would spend at 
the newsstand. 


No need to send money now, unless you pre¬ 
fer. We will bill you when your first issue is 
ready to be mailed. But you must complete 
and mail the Last Chance certificate before 
the August 31^* deadline. Make sure you tell 
your friends about this offer too. 


We’ll provide great plans and printed-circuit 
^.patterns for great electronic projects. In just 
the past few years Electronics Now has pre¬ 
sented amateur TV equipment, robots, com¬ 
puter peripherals, microcontroller program¬ 
mers, test equipment, audio amplifiers, tele- 
j,phone projects, relay circuits, a variety of fas¬ 
cinating regular columnists, and much more. 


So do it now... take just a moment to com¬ 
plete the Last Chance form and mail it to us in 
the postage-paid envelope. That’s all it take. 
And you save big bucks forup to ten years. 
This really is a last-time offer, and it will not 
be repeated after August 31, 1998. 


PLUS ... equipment troubleshooting tech¬ 
niques ... circuit design ... reports on new 
technology and products ... in-depth coverage 
on computers, video, audio, vintage radio, and 
lots more exciting features and articles. 



Theresa Lombardo 
Circulation Manager 
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This guide also briefly explains what 
principles each project teaches. The 
H)^er Peppy for the youngest beginner 
teaches basic mechanical skills, while the 
Rug Warrior Pro Kit, their most 
advanced kit, teaches advanced electron¬ 
ics, C programming, and subsumptive 
behavior. This robot is used at universi¬ 
ties world-wide. 

In addition to kits, the catalog 
includes robot arms and legs, wheeled 
platforms, muscle wires, shape-memory 
alloy (SAIA) devices, BASIC stamps and 
boards, software and animatronics, 
robotics books, and videos that feature 
robots. m 


Q & A 

conthuied fi'oin page 12 

quad you’ve done the first; now tr\^ the 
second. Raise the antenna until there is 
always a clear line of sight between the 
transmitter and the receiver. 

Going beyond that, though, we 
wonder whether it is wise to entrust 
people’s lives to low-power radios that 
weren’t designed for great reliability. If 
you need radios for safety, don’t skimp. 


Depending on your situation. Family 
Radio Semce or business band \T1F 
transceivers would probably be a lot 
more reliable. 


WPiting lo Q&A 

As always, we welcome your ques¬ 
tions. The most interesting ones are 
answered in print. Please be sure to 
include plenty of background informa¬ 
tion (we’ll shorten your letter for pub¬ 
lication) and give your full name and 
address (we’ll only print your initials). 
If you are asking about a circuity please 
include a complete diagram. Write to 
Q&A, Electronics Now Magazine, 
500 Bi-C.ounty Blvd., Farmingdale, NY 
1 1735. Due to the volume of mail, we 
regret that we cannot give personal 
replies. m 
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I Autonomous, Programmable, Mobile Robot Platforms: 


I TAL2KIT - Kii lo Build Serious 
I R&D Talrik II Robot w/ 64k 
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I Servos, Micro-controller, Sensor 
I Board, Body, Software * $495.95 
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i OR a Corn-Pack $27.95 which plugs into the PC's serial port. 

I Program options: sBASIC, HCl 1 Assembly, C (ICCU), POGO, Forth or IC ! 

E The TALRIK^^* robot development platform offers sophisticated, expandable, 
I programmable, autonomous, mobile robot kits with all the processor, memory, 
I motor, and sensory functions found on robots costing a lot more! 


V Orders Call NovaSoft'^^' Toll-Free: 

1-888-Mr-Robot 

Pl^ctronic Catalog with Pictures & Specs: 

http://www.mekatronix.com 
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SERVICE CLINIC 

continued fro?n page 23 


In general, do not lubricate anything 
unless you know there is a need. Never 
‘shotgun’ a problem by lubricating 
everything in sight! Considering the 
damage you might do, you might as 
well literally use a shotgun on the 
equipment! 

Wrap Up 

That’s all for now. The general main¬ 
tenance procedures we’ve outlined here 
should actually cover the majority of 
CD player and CD-ROM drive prob¬ 
lems you will encounter. Next time we 
will get into some specific electronic 
problems (such as what to do if your 
CD player does a credible imperson¬ 
ation of a brick!). 

In the meantime, if you have any spe¬ 
cific problems or questions, you can reach 
me by e-mail at samOstdavids.picker. 
com. For general infonnation on elec¬ 
tronics troubleshooting and repair visit 
my Web site at http:// www.repairfaq. 
org/ or go direct to: http://www.repairfaq. 
org/REPAIR/ F_Repair.html for a new, 
expanded, and greatly enhanced set 
of repair guides and other electron¬ 
ics troubleshooting and design 
information. m 


COMPUTER COININECTIONS 

cofitinued fro?n page 26 


the educational establishment? 

The point is that we could quickly 
end up embroiled in a standards war. 
And it’s really the same kind of war as 
the iMicrosofc/Netscape browser wars. 
The issue is who controls the DTD. 

Despite the hype, I think XiML is a 
valuable technology^ I don’t think it’s 
going to be a user-level panacea, because 
there are still too many opportunities for 
market wars to take place. 

XML’s value is more infrastructural. 
It’s like a very low-level API that every¬ 
one can write to. Even if (when) differ¬ 
ences emerge, the facilities of the envi¬ 
ronment itself provide a means for 
working out those differences. 

I sure hope so, anyw'ay. 

That’s all the room we have for now, 
so we’ll see you ne.\t time. Until then, 
you can stay in touch via e-mail at 
jeff@ingeninc.com. m 



















TOD T. TEMPLIN 


Build an 

S-viDEO Distribution 



Connect up to fow' S-video devices 
to one source with this 
easy-to-huild unit! 


W hether you are a true 
videophile or just an 
avid electronics enthu¬ 
siast, you are probably aware of 
the fact that almost all new video 
devices—including such things as 
Digital-Satellite Receivers (DSS), 
Digital Video-Discs players (DVD), 
Digital-Video Camcorders (DVC), 
Hi-8 and Super-VHS video-cas¬ 
sette recorders, and Laser-Disc 
players—come equipped with S- 
video signal connectors. The “S" 
stands for "separated," meaning 
that the video signal has been split 
into two separate channels—one 
for the luminance or basic black- 
and-white picture, and one for the 
chrominance or color information. 
If your monitor or television supports 
S-video inputs, then it is capable of 
displaying signals from those de¬ 
vices. The resulting display will be 
higher in resolution and truer in 
color fidelity than the video signals 
available at either the composite 
video output, or worse yet, the RF- 
modulated output of the device. If 
you have S-video capability but 
aren't using it, you might be missing 
half of the picture—at least in terms 
of resolution—not to mention the 
full capabilities of the equipment 
that you paid top dollar for. 

It has been the author's experi¬ 
ence that each of the above-listed 
devices has but a single S-video 
output jack. Imagine the difficulty in 
such a situation of wanting to 
record the S-video signal from a 
DSS receiver simultaneously on two 
separate S-VHS recorders and to 
display the picture on an S-video 
monitor. With only one output avail¬ 
able on the DSS receiver, the only 
way to do that task would be to 
use the composite output from the 
DSS unit for one recorder. The moni¬ 
tor would then have to be hooked 
up to the video pass-through con¬ 
nector of the second recorder. 

Problems such as that are a thing 
of the past with the Video Dis¬ 
tribution Amplifier described here. 
This device is also handy to send S- 
video to a monitor in a second 
room, dubbing S-VHS or Hi-8 video 
tapes to multiple recorders, con¬ 
necting various components to¬ 
gether in a home theater, or at any 


time that multiple S-video signals 
are required. The design includes 
adjustments to compensate for 
losses of signal strength or high fre¬ 
quencies that might occur in long 
cable runs. 

A Short History of Color TV. To 

really understand why S-video is 
the better choice for connecting 
video components together, you 
need to understand the differences 
between S-video and composite 
video. To do that, a brief and some¬ 
what simplified review of television 
history is in order. Not everyone 
today remembers, but in the begin¬ 
ning, television was monochrome 
(black and white). That original 
television signal was comprised of 
the horizontal and vertical synchro¬ 
nizing pulses plus the monochrome 
signal. 

In the late 1940s, CBS laboratories 
proposed a color system that used 
a sequential-scanning scheme. The 
CBS method broke down a color 
picture into separate red, green, 
and blue layers. The separate layers 
were transmitted in order, one after 


the other, and displayed sequential¬ 
ly on a monochrome screen. To 
reconstruct the color image, a 
motor-driven synchronized rotating 
“color wheel" that had red, green, 
and blue filters was placed in front 
of the monochrome picture tube. 

The color wheel rotated at 1800 
rpm, blending the three sequential 
images into a full-color picture. 

The CBS engineers proposed 
transmitting 750 horizontal lines with 
a 3-to-l interlace. That resolution 
meant that the three-color layers 
had to be sent at a rate of i/iso 
second per field in order to make a 
single color frame at V^o second. 
With a rate of 60 complete color 
frames per second, the resulting 
video signal would need a video¬ 
channel bandwidth of 25 MHz. 
Such a signal would need a new 
set of wide-bandwidth television 
channels. For experimental purpos¬ 
es, the FCC established and allo¬ 
cated the UHF television band that 
is still in use today. 

The CBS system produced sepa¬ 
rate full-bandwidth RGB signals, 
and displayed 720 active horizontal 31 
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lines with nearly 1000 lines of resolu¬ 
tion. Compare that with the 480 dis¬ 
play lines and 335 lines of resolution 
of a standard TV signal; in essence, 
CBS was showing a viable high-def¬ 
inition color-television system with 
World War 11-era equipment. 

Unfortunately, the CBS system had 
some serious drawbacks, including 
the mechanics of the color wheel 
(recalling the days of mechanical 
television of the 1920s), the expense 
of new transmission equipment, and 
the fact that everyone would need 
to buy a new television to receive 
the color picture. What was really 
needed was a signal standard and 
a method of transmission that would 
let a color-television signal be com¬ 
patible with the existing mono¬ 
chrome signal and not require any 
new channels or additional channel 
bandwidth. Those requirements 
would let all of the existing black- 


and-white televisions already in use 
continue to be viewed while offer¬ 
ing an orderly and less expensive 
transition to color broadcasting. 

Enter the engineers from RCA 
laboratories. They had two tricks up 
their sleeve that CBS didn't have. 
First (and most importantly), they 
had invented the first true color pic¬ 
ture tube. Having actual red, blue, 
and green phosphors in the screen 
meant that no color wheel was 
needed. Secondly, they proposed a 
broadcast standard that combined 
both the color and monochrome 
signals into a single complex signal 
that could be carried by a single 
coaxial cable. What's more, the 
proposed signal could be transmit¬ 
ted by equipment already in use on 
a 6-MHz TV channel. That signal 
could still be received on existing 
black and white televisions as well 
as the new color receivers. It is that 


system that was eventually selected 
by the National Television Standards 
Committee (NTSC), adopted by the 
FCC, and is still in use today. Al¬ 
though it is scheduled to be phased 
out by the end of the next decade 
as a part of the transition to digital 
TV, NTSC color TV will probably be 
with us for years to come. 

If you are Interested in a more 
detailed description of the history 
and development of color TV, an 
excellent article on the subject 
was published in the July 1995 
issue of our sister publication. 
Popular Electronics. 

Anatomy of a Color-TV Signal. Let's 
look at how the NTSC signal is put 
together. Color-television signals are 
made up of three main pieces of 
information (red, green, and blue 
images). Monochrome television, in 
contrast, only needs brightness infor- 



Fig. 7. The Video Dislrihiilinii Amplifier lets you eonnect up to four S-video deviees to a single S- 
video source. 
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Fig. 2. Use this parts-placement diagram when building the Video Distribution Amplifier board. 
Don*t forget the jumper wire near R13. 


nnation. An encoding process is used 
to send the ted, greea and biue 
inftirmcition slrnultoneously on a sin¬ 
gle cocodol coble or to transmit it on 
a single TV channel. In a color televi¬ 
sion or monitot a decoding process 
is then used to separate the com¬ 
plex ^gnol back Into the three sepa¬ 
rate signals. The process must also be 
done so that monochrome displays 
can produce a monochrome pic¬ 
ture from the color Information. 

To accomplish that feat, four 
techniques are used: matrixing, 
banchvidth limiting, two-phase mod¬ 
ulation, and frequency interleaving. 
We'll look at each technique and 
show you how the picture quality Is 
affected. 

The first technique, matrixing. Is 
the process of mixing the red, 
greea and blue outputs of a color 


camera (or other RGB source) In a 
linear cross-mixing circuit. The out¬ 
put of that circuit produces three 
rrew signals called M, I, and Q. Each 
new signal is a different linear com- 
birratlon of the original red, green, 
and blue signals. 

The M signal, also called the lumi¬ 
nance signal. Is made by simply 
adding 30% red, 59% green, and 
11% blue together to make white. 
That particular combination, when 
displayed on a monochrome TV, 
looks nearly os good as If the origi¬ 
nal rfgnal had come from a mono¬ 
chrome camera. 

The 1 and Q signals are called the 
chrominance sjgnals. Those signals 
represent how the color Information 
In a scene differs from the M (lumi¬ 
nance) signal. The I and Q signals 
are required by a color receiver to 


decode the color information in a 
picture. Sometimes called differ¬ 
ence signals, the I signal is made by 
adding 60% red, -28% green, and 
-32% blue. The Q signal is made by 
adding 21% red, -62% green and 
31% blue. The negative values, 
needed for the math to come out 
right, are created by passing the 
signal through a simple phase 
Inverter. The relationships between 
the signal percentages are chosen 
so that when red, green, and blue 
are added to produce white, the 
values of I and Q add to become 
zero. For example, if a color camera 
were used to shoot a black and 
white photograph, the I and Q sig¬ 
nals both would have values of 
zero, while the M signal would have 
a value representing the brightness 
of the photograph. Even a color 
receiver that is presented with val¬ 
ues of zero for I and Q would pro¬ 
duce a monochrome picture from 
the M value signals. A monochrome 
receiver, having no way to recover 
the I and Q from a color signal, for 
the most part ignores them. 

The apparent resolution of a tele¬ 
vision picture depends on the band- 
vridth of the signal—^e greater the 
resolutioa the greater the needed 
bandwidth. Television produces an 
apparent resolution of about 80 
horizontal picture elements Oines) 
for every 1 MHz of bandwidth. A 
television channel is 6 MHz wide, 
but 1.25 MHz Is lost in the vestigal 
sideband—a sacrifice to the RF 
carrier that carries the video signal. 
That leaves 4.75 MHz of bandwidth 
to carry all of the picture and audio 
signals. Of that, the picture signal Is 
allowed 4.2 MHz, or about 335 lines 
of resolution per picture height. But 
from a subjective point of view, the 
human eye Is not as sensitive to 
color details in a picture os ft is to 
luminance detail. That biological 
tidbit lets the bandwidth of the 
chroma signal be limited so that 
the majority of the bandwidth goes 
to the luminance signal. Moreover, 
the eye Is even less sensitive to detail 
In the green/blue part of the color 
spectrum than the aange/yellow 
part. So the I signal (mostly orange/ 
yellow) is passed through a low-pass 
filter, limiting its bandwidth to 1.5 
MHz. The Q signal (mostly green/ 
magenta) is low-pass filtered to 33 
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0.5 MHz. 

Now that we have the three sig¬ 
nals, we need to combine them 
into one composite signal that can 
be broadcast or carried down a 
single coaxial wire. Not only that, 
but the decoding circuit in the tele¬ 
vision receiver must be able to sep¬ 
arate out the individual signals from 
the composite signal without too 


much interference. 

The electronics are technically 
complex, but basically the I and Q 
signals are modulated onto two 
subcarriers of the same frequency 
that are 90° out of phase with each 
other. Having two signals at the 
same frequency but out of phase 
by 90° is called quadrature modula¬ 
tion. The frequency of the subcarri¬ 


ers is 3.579545 MHz (we'll use the 
common abbreviated value of 3.58 
MHz for the rest of the discussion). 
The subcarriers are 3.58 MHz above 
the main video carrier, but because 
the subcarrier modulators used are 
of the double-balanced type, their 
carriers are suppressed, leaving only 
the sidebands in the composite sig¬ 
nal. The 3.58-MHz value was chosen 



FRONT PANEL 


PC BOARD 


REAR 

PANEL 


34 Fig. 3. The Video Distribution Ampiifier Jits neatly into an all-metal case. 
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Fig. A. Here's thefoil pattern for the Video Distribution Amplifier. A single-sided layout is both easy 
to build and helps prevent cross-talk between the two amplifier channels. 


because it is an odd muitipie of one 
haif of the horizontal scan rote (465 
X Vi X 15,734). The resulting relation¬ 
ship between the energy of the 
luminance signal and the energy of 
the chromanance signal has a ten¬ 
dency to concentrate at alternat¬ 
ing points of the combined signal 
spectrum. That interleaving of the 
signals reduces the Interference 
between luminance and chromi¬ 
nance signals. As an added bonus, 
the positioning makes it somewhat 
easier to separate the two signals In 
the decoding process. In the real 
world, however, the interleaving of 
the two signals causes intermodula¬ 
tion, resulting in the undesirable 
NTSC picture artifact known as dot 
crawl. In addition, non-linearities in 
the chroma-prpcessing circuits (dur¬ 
ing both encoding and decoding) 
can cause distortions know as differ^ 
enttal phase and differential gain. 

To decode the chrominance sig¬ 
nal at the receiver or monitor, a 
3.58-MHz oscillator must be syn¬ 
chronized in both frequency and 
phase with the original signal. 
Synchronizing information, consist¬ 


ing of a 3.58-MHz burst that Is 8 
cycles long. Is added to each hori¬ 
zontal line just after the end of the 
horizontal-sync pulse. That refer¬ 
ence is known as the color burst 

A Better Picture? We have been 
using the NTSC system for almost 50 
years. Modern televisions equipped 
with digital-comb filters as well as 
very stable and linear circuitry do 
produce very acceptable color 
pictures. But what if we had a sim¬ 
ple way to eliminate some of the 
compromises made to transmit the 
NTSC signal? Doing that would 
greatly improve the picture resolu¬ 
tion and reduce the undesirable 
artifacts resulting from the encod¬ 
ing/decoding process. 

Well, there is a way—it is called 
the Y/C or Separated Video con¬ 
nection, and It is Just that. Two sepa¬ 
rate signal paths are used to send 
video between components. One 
cable carries only the luminance 
signal, while a second cable carries 
only the chrominance signal. The 
signals are never combined, so no 
interleaving distortion occurs, and 


no low-pass filtering is 
required to keep the 
signals within a 4.2- 
MHz bandwidth. The 
S-video input on a 
television or monitor 
bypasses much of the 
video-processing cir¬ 
cuitry, such as the 
comb filter. The result 
is a higher-resolution 
picture from devices 
like Hi-8, S-VHS, DSS, 
DVD, DVC, computer- 
graphic cards and 
laser discs, where the 
signals originate sep¬ 
arately as Y and C 
and are not com¬ 
bined as they would 
be if they were to be 
broadcast over the 
airwaves. 


Circuit Description. 

The Video-Distribution 
Arnplifier uses two 
identical amplifier cir¬ 
cuits that share a 
common power sup¬ 
ply. Refer to the 
schematic diagram in 
Fig. 1 during the following discussion 
of the circuit. 

Alternating current from a wall- 
mounted transformer is applied to 
J6, with SI turning the unit on and 
off. A simple half-wave rectifier cir¬ 
cuit consisting of D1 and D2 is used 
to change the AC power to DC. 
Since the circuit needs a split-type 
power supply, that method makes 
creating the proper voltages easy 
and does not require a center- 
tapped transformer. Capacitors Cl 
and C2 smooth out the large 
amounts of resulting ripple; hence 
the reason for their extremely high 
value. The direct-current voltage is 
regulated by ICl and IC2.The posi¬ 
tive voltage supply has an Lf D con¬ 
nected to It to act as a power-on 
indicator. The current flowing 
through LEDl is limited by Rl. 

Since both amplifier circuits are 
the sarhe, one for the luminance 
and one for the chromlance, only 
one will be described; the other 
behaves in the same way. The S- 
VHS signal is input via J1 to ICS. The 
op-amp chosen for ICS is specifi¬ 
cally designed to be a high-speed 35 
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video driver with a large signal 
range. It has a bandwidth of about 
200 MHz, an output Impedance of 
less than 4 ohms, and is capable of 
delivering a drive current of up to 
75 mA. 

Video signals are normally, by 
convention, 1 volt from the tip of the 
36 sync pulse to the peak of the white 


level when fed across an imped¬ 
ance of 76 ohms. That means that 
both the source Impedance and 
the load impedance of the amplifi¬ 
er's input must also be 75 ohms. To 
Insure proper impedance matching 
between the amplifier's output and 
the amplifier's load, the shielded 
cable used to carry the output sig¬ 
nal must also have a 75-ohm Imped¬ 
ance. Since the circuit needs to 
have unity gain from the input to the 
output, the actual gain of IC3 must 
be set to 2. The reason for amplifying 
the video signal has to do with 
impedance matching. The output 
impedance of the Video Distribution 
Amplifier Is set by R4-R7. The input 
Impedance of the device that the 
Video Distribution Amplifier Is driving 
has a 75-ohm resistor between Its 
input and ground, resulting in a 
divider network between the two 
devices. For practical purposes, the 
output impedance of ICS can be 
considered to be zero ohms. Thus, 
any device connected to any of 
the four outputs will only see a 75- 
ohm source resistance to ground. 
That eliminates any Interaction be¬ 
tween devices that are connected 
to the output of the Video Dis¬ 
tribution Amplifier. Even if one or 
more outputs are shorted, there Is lit¬ 
tle effect on the other outputs. In 
addition, the unused outputs can 
be left open with no adverse effects 
on the outputs being used. 

To insure a good low-frequency 
response, the Video Distribution 
Amplifier was designed with direct 
coupling; that is, there are no cou¬ 
pling capacitors in the signal path. 
That is important when working with 
video signals because the sync 
pulses, as well as the video itself, are 
DC referenced. The input signal is 
sent directly to the non-inverting 
input of ICS. The input impedance 
of the circuit Is set by R8 to 75 ohms. 
The feedback resistor combination 
of R9, RIO, and R11 from the output 
(pin 6) to the inverting Input (pin S) 
sets the gain of ICS to 2. The value of 
Rll, the gain pot, was chosen so 
that the overall gain of the circuit 
can be adjusted slightly above and 
below unity. The high-frequency 
response of the circuit is set by C8 
and C9. Adjusting C9 allows either 
boosting or cutting of the high fre¬ 
quencies. Normally, C9 Is adjusted 


for a fiat frequency response. If a 
long cable run Is needed, C9 can 
be set to provide some high fre¬ 
quency boost to overcome the nat¬ 
ural tendency of shielded cable to 
roll off the high frequencies. In prac¬ 
tice, C9 provides a gently sloped 
boost/cut action starting at about 2 
MHz and reaches a maximum of 
about 1.5 dB at 10 MHz. Internal 
phase compensation for ICS Is set 
by C7. As mentioned previously, the 
75-Ohm output impedance is set by 
R4-R7 for each of the four outputs. 

Construction. Because of the very 
high frequencies Involved, a prop¬ 
erly designed printed-circuit board 
Is required. A foil pattern has been 
Included If you wish to etch your 
own board. Alternatively, a PC 
board can be purchased from the 
source given in the Parts List. 

If you use the foil pattern or pur¬ 
chase a board from the source 
mentioned in the Parts List, use the 
parts-placement drawing in Fig. 2 
for locating the various compo¬ 
nents. Mount the components as 
close as possible to the surface of 
the PC board. Double-check the 
polarities of the diodes and the 
electrolytic capacitors before sol¬ 
dering them in place. It is also a 
good Idea to use sockets for ICS 
and IC4. 

Inspect the completed board 
for any mistakes or errors. There is 
one jumper wire near RIS. The 
completed board should be 
mounted in a metal chassis in 
order to shield it from any possible 
stay RF pickup. Drill appropriate 
holes for J1-J6, SI, and LEDl. 
Suggested locations are shown in 
Fig. S. Once everything Is wired up, 
you're ready to test and align the 
Video Distribution Amplifier. 

Alignment and Use. If you have a 
signal generator capable of pro¬ 
viding a calibrated video-multiburst 
pattern, connect it to the amplifier. 
Using an oscilloscope, set the gain 
(R11 and R21) for unity and the fre¬ 
quency response (C9 and Cl6) for 
a flat response on each circuit. Of 
course, that type of test gear is 
rarely found on a hobbyist's work¬ 
bench. As an alternative, simply set 
the gain pot to a position of about 
(Continued on page 48) 
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BUILD A 

PORTABLE 



^ Pulse 
Generator 

Add this economical, easy-to-huild instrument to 
your test bench, or cairy it in your tool kit. 


SKIP CAMPISI 

I f you enjoy doing digital- or 
analog-circuit-design work, or 
if digital troubleshooting is one 
of your priorities, you will probably 
agree that a good, wide-range 
pulse generator would come in 
very handy. Commercial units are 
available, of course, but being in 
the range of several hundred dol¬ 
lars, the cost of a decent unit is pro¬ 
hibitive for many. 

Most function generators have a 
pulse mode of operation that is cre¬ 
ated from their squarewave output 
by adjusting the duty cycle and DC 
offset. That function is limited to how 
fine of a duty-cycle adjustment you 
can make. For example, generating 
a one-microsecond pulse at a one- 
second repetition rate is practically 
impossible when using that method. 
Another problem is that the repeti¬ 
tion rate is set by frequency rather 
than time period, making a mental 
calculation necessary for the cor¬ 
rect time-period display. Further, 
most commercial pulse and func¬ 
tion generators are line operated, 
making portability a problem. 

The Portable Pulse Generator 
presented in this article has been 
designed to avoid those problems 
by using standard components that 
are readily available and quite 
affordable. The unit is powered by a 
single 9-volt battery, and for true 
portability has a time-period dis¬ 
play. The device makes an excellent 
companion to the “D.I.Y. Function 
Generator," which appeared in the 
August, 1997 issue of Electronics 
Now, for generating any type of 
waveform. 

The instrument is divided into two 
parts: the actual pulse generator 
itself and an analog time-period 
display. You have the option of con¬ 
structing either section by itself— 
CO each can be a standalone pro- 
S ject—or combining both parts into 
^ one unit. If you would like to include 
a duty-cycle display, you can add 
I in the “Duty-Cycle Monitor" circuit 
^ described in the May 1997 issue of 
•§ our sister publication. Popular 
S Electronics. 

O 

How it Works. The pulse-generator 
section supplies 5-volt pulses that 
40 can range from 1 microsecond to 


100 milliseconds. The time period 
(repetition rate) is independently 
adjustable bewteen 10 microsec¬ 
onds and 1 second. The pulse-width 
section and the time-period section 
each have their own five-position 
range switch and fine-adjust con¬ 
trols. The 5-volt amplitude of the puls¬ 
es is only under no-load conditions. 

A specially-designed output 
stage safely sources or sinks up to 
100 milliamperes to or from the 
load. The output was designed 
without any form of short-circuit 
protection in order to achieve very 
high speeds. Output protection 
can be easily implemented; we'll 
show you how later. Typical rise and 
fall times for the output are about 
25 nanoseconds, and either a posi¬ 
tive- or negative-going pulse can 
be used. Direct interfacing to stan¬ 
dard TTL or CMOS logic using 5-volt 
supplies is quite easy. 

The time-period display section 
uses some unusual techniques to 
provide an analog display of either 
the period or pulse width. A 0-100 
microampere analog panel meter 
provides the display, and simply 


indicates 0%-100% of the full-scale 
range selected. This section has its 
own individual range controls to 
cover 1.0 microsecond through 1.0 
second with a typical accuracy of 
a couple of percent of full scale. 

About the Circuit. The generator's 
circuit, shown in Fig. 1, is a simple, 
basic design. The circuit uses two 
ICs, four transistors, and a handful of 
passive components, all of which 
are commonly available. 

The heart of the circuit is 1C 1, a 
TLC556 CMOS dual timer. That ver¬ 
sion of the timer is used because it 
is much faster than a standard 
bipolar 556 timer. The two indepen¬ 
dent timers in the one package are 
both needed for the Portable Pulse 
Generator. One timer section is set 
up as an astable multivibrator that 
supplies a basic squarewave. That 
squarewave sets the “period" func¬ 
tion of the generator. 

The overall period of the wave¬ 
form is selected by S2 in five steps: 
0.1, 1, 10, 100, and 1000 millisec¬ 
onds, Fine adjustment is done with 
R4, That lets the period be continu- 


C6 



Fig. 1. The Portable Pulse Generator is built around a TLC556 dual CMOS timer chip. Very accu¬ 
rate results can be obtained with careful selection of the various timing components. 


ously adjusted from 10% to 100% of 
the period selection. The output of 
that section (ICl, pin 9) is applied 
through Cl5 to the trigger input of 
the other section of ICl. 

The second timer section of ICl is 
configured as a monostable multi¬ 
vibrator. The signal from pin 9 
through Cl5 to pin 6 triggers the 
pulse output at pin 5. The pulse at 
that output has a repetition rate set 
by the astable oscillator and a 
pulse width set by SI and R1. The 
use of SI is similar to S2 in that it sets 
the overall pulse width of the wave¬ 
form in five steps: 0.01,0.1,1,10, and 
100 milliseconds. Similar to R4, R1 
allows continuous adjustment of 
the pulse width from 10%-100% of 
the selected range. The final wave¬ 
form is then applied to the output- 
driver section. 


An inverter circuit made from Q1 
and Q2 has a very fast rise time 
(less than 10 nanoseconds). A sec¬ 
ond identical inverter circuit is 
made from Q3 and Q4. Those two 
inverters let the final output be 
either a positive-going or a nega¬ 
tive-going pulse. The polarity of the 
output pulse is selected with S4. 

A standard coaxial cable that is 
less than 3 feet long and terminat¬ 
ed with short-clip leads will make a 
good output cable when connect¬ 
ed to Jl. For more stringent appli¬ 
cations, the output is quite capa¬ 
ble of driving a 50-ohm terminated 
cable. That will be explored later. 

A 78L05 5-volt regulator, IC2, is 
powered by Bl, a standard 9-volt 
battery. That supply is quite suitable 
for normal operation. However, if 
you plan on driving heavy loads or 


50-ohm lines, you should consider 
replacing Bl with a set of six series- 
connected AA cells. That arrange¬ 
ment will give you higher efficiency 
and less internal resistance. The on- 
off switch, S3, can be ganged with 
R1 in order to save space on the 
front panel. 

About the Display. The input for the 
time-period display circuit, shown in 
Fig. 2, comes from TPl, the genera¬ 
tor's inverting output from the col¬ 
lectors of Q1 and Q2. If you are 
building the display as a stand¬ 
alone instrument, the input needs a 
negative-going pulse of the proper 
width to be measured. The maxi¬ 
mum positive voltage should be 5 
volts with the minimum no higher 
than 100 millivolts. 

The semiconductors were spe¬ 
cially selected for this unusual, ana¬ 
log/digital hybrid-circuit design. 
CMOS ICs are used throughout to 
keep current drain to a minimum. 
Those type of integrated circuits 
are sensitive to electrostatic dis¬ 
charge (ESD) as is ICl. Analog- 
panel-meter display Ml can be 
any type of 0- to 100-microamp 
meter that you would like to use. 

The input pulse coming from TPl 
goes directly to IC3, a CD4013 
CMOS dual flip-flop. The flip-flop is 
configured in its "toggle" mode. 
Either the output of 103 or the origi¬ 
nal pulse width can be selected by 
S5. The selected pulse is applied to 
Q5, a 2N5117 dual matched-pair 
PNP transistor, which is configured 
as a high-speed, gated current mir¬ 
ror. That current-source "integrator" 
turns on when the pulse signal is low, 
charging C24 or C25. Whichever 
capacitor is charged is selected by 
S7-a, which determes whether the 
display will be in microseconds or 
milliseconds. 

When the pulse goes high, the 
current source turns off and the 
voltage present on C24 or C25 rep¬ 
resents the pulse width's integration 
period. At that point, one of IC4's 
one-shots is triggered. Its three- 
microsecond output turns on one 
of the analog switches in IC5. A 
"sample" of the voltage on C24 or 
C25 is sent to C27, a "hold" capac¬ 
itor, through buffer amplifier IC6-a. 

The voltage held by C27 drives Ml 
through lC6-b. As soon as the sam- 41 
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Fig. 2. The display portion of the Portable Pulse Generator is simple and accurate. It can he built 
as a part of the generator, or can he built as a stand-alone project. 


pie is taken, the other half of IC4 is 
triggered, producing a reset pulse 
to two of the analog switches in 
ICS. Those switches, wired in paral¬ 
lel, discharge C24 or C25 rapidly, 
making the circuit ready for the 
next pulse. The reset pulse is three 
microseconds long when S7-b is in 
the microsecond position; it is one 
millisecond long when S7-b is in the 
millisecond position. That gives 
enough time for C24 or C25 to fully 
discharge. 

Meter Ml is a part of the feed¬ 
back loop for IC6-b, which converts 
the hold voltage from C27 to a cur¬ 
rent that drives the meter. With a 
100-microamp display, the meter is 
42 read directiy as a 0%-100% display 


of the full-scale range selected by 
S6 and S7. The meter is protected 
from over-range currents by R19, 
and R20 lets the meter be calibrat¬ 
ed for precise displays. 

The timing diagram in Fig. 3 
shows how the display circuit works 
with the controls set to generate 
and measure a pulse train with a 
15-microsecond period and a 5- 
microsecond pulse width. Those 
settings readily demonstrate the 
integration, sampling, and reset 
functions of the display circuit. With 
a dual-trace oscilloscope, the two 
waveforms can be seen by con¬ 
necting the scope's probes to TPl 
(the Inverting-pulse waveform) and 
TP2 (the sampling waveform). 


Construction Tips. Circuit-board 
fabrication and layout techniques 
are not critical for the Portable 
Pulse Generator. The entire circuit 
can be built on perfboard using 
standard construction techniques. 
It is important, however, to keep the 
lead lengths short. Another impor¬ 
tant consideration is to keep the 
passive components as close to 
their respective ICs as possible in 
order to prevent cross-coupling of 
signals. The range capacitors CI-C5 
and C8-C12 can be mounted 
directly on SI and S2. In that case, 
an unused lug on the switches can 
be used as a ground connection. 

It might be difficult to find a 
capacitor with the value specified 
for C8. As an alternative, test a 
group of 1500-pF units and select 
the one that has a value closest to 
the 1400-pf value that is needed 
(remember that capacitors have a 
wide tolerance). For the best possi¬ 
ble accuracy, the actual value of 
C25 should be exactly 1000 times 
the value of C24. Also, the values of 
R14, R15, and R16 should be exact 
decade multiples of each other. 
One way to do that is to use parts 
that are held to tight tolerances. If 
those are either too expensive or 
difficult to find, once again select 
parts from a group of components 
using an accurate meter to mea¬ 
sure the actual values of the parts. 

As there are many controls 
involved, designing the front panel 
might be difficult. If you wish, you 
may follow the layout of the 
author's unit as shown in Fig. 4 for a 
suggested front-panel layout. Many 
connections will need to be made 
between the PC board and the 
front-panel components, so good 
initial positioning will let the leads 
remain as short as possible. 

A 2'/4-inch by 4'/4-inch by 73/8- 
inch plastic enclosure will hold 
everything with room-to-spare. A 
simple “tilt stand" can be made 
from a length of heavy-gauge 
coat-hanger wire and held in place 
with '/fl-inch plastic cable clamps 
on the bottom of the case. 

Once the case has the controls 
mounted in it, and the board has 
been double-checked for wiring 
accuracy and proper component 
polarities, install the board on spac¬ 
ers in the case and connect all of 






































































































Fig. 3. When the Portable Pulse Generator is set to deliver a 5-microsecond pulse that repeats every 
15 microseconds, the overall operation of the circuit can he seen on an oscilloscope. 


S4 S2 SI S6 Ml 



J1 R4 R1/S3 S7 S5 


Fig. 4. As with any piece of test ecpdpment, a simple and logical layout of the front-panel controls 
is a must. Here is the author's layout showing where the various controls were mounted. 


the panel components to the 
board. Install a fresh battery In Its 
holder, and the Portable Pulse 
Generator is ready for testing and 
calibration. 

Setup and Calibration. Before turn¬ 
ing on the power, set the front- 
panel controls as follows: SI to 1 mil¬ 
lisecond, R1 to its 'off' position, S2 to 
1 millisecond, and R4 to full clock¬ 
wise. For the display portion of the 
circuit, S5 should be set to “PERIOD," 
S6 to “1000," and S7 to 'microsec¬ 
onds." Set R19 and R20 on the 


board to their midpositions. 

Connect an oscilloscope probe 
to TP1 and set the scope controls to 
display a 5-voit squarewave with a 
1.0 millisecond period. Turn on 
power to the unit and advance Rl 
to its mid-rotation position. The oscil¬ 
loscope should be showing a rec¬ 
tangular waveform with a one-mll- 
llsecond time period. The square- 
wave's amplitude should be 5 volts. 
If no waveform Is present, check pin 
9 of 1C 1. If the squarewave Is present 
at that location, double the value 
of Cl5 and check TPl again. If nec¬ 


essary, Cl5 may be Increased to 
about 6CX) pF before the overall per¬ 
formance of the circuit starts to fall 
off. If, on the other hand, there is no 
waveform present at pin 9, check 
for any wiring errors or replace ICl. 

With the oscilloscope probe on 
TPl, adjust R4 for an exact one-mll- 
llsecond time period. Now set S6 to 
100 microseconds. That will put Ml 
in an overload condition. Rotate 
R19 back and forth until Ml reads 
somewhere on scale. Advance R19 
so that Ml's pointer needle "pegs" 
gently against Its full-scale stop. That 
setting will prevent Ml from seeing 
any high-current overloads by forc¬ 
ing IC6-b's output to operate near 
Its maximum positive value. Set 
S6 back to 1000, and adjust R20 so 
that Ml displays exactly 100% (100 
microamperes). As R19 and R20 
might interact, recheck both of 
those last adjustments and readjust 
as necessary for best results. 

Leaving S6 set at 1000, set SI to 
0.1 millisecond. Adjust R4 for a 
waveform time-period display on 
the oscilloscope of exactly 100 
microseconds. The reading on Ml 
should now be 10% (10 microam¬ 
peres). If not, there is an offset-voit- 
age error in the meter. It is easily cor¬ 
rected by changing the mechani¬ 
cal seWng of Ml for a 10% reading. 

If you make that adjustment, it will 
then be necessary to start the dis¬ 
play calibration over again. 

Now we will set the Portable 
Pulse Generator to create the 
waveforms shown in Fig. 3 to see 
how well the unit is working. Set the 
front-panel controls as follows: SI to 
"0.01 milliseconds," Rl to midrota¬ 
tion, S2 to "0.1 milliseconds," R4 to 
midrotation, S5 to "pulse width", S6 
to "10," and S7 to "microseconds". 
Adjust R1 for a display of 50% on M1, 
which indicates a pulse width of 5 
microseconds. Set S5 to "PERIOD" 
and S6 to "100." Adjust R4 to display 
15% on Ml for a time period of 15 
microseconds. In order to obtain 
correct measurements, always set 
the generator controls for a longer 
time period than the desired pulse 
width before attempting any mea¬ 
surements! 

With the oscilloscope attached 
to TPl, the waveform should be 
the same as Fig. 3. You should see 
a nice negative-going pulse 5 43 
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PARTS LIST FOR THE 
PORTABLE PULSE GENERATOR 


SEMICONDUCTORS 

ICl—^TLC556 CMOS dual timer, inte¬ 
grated circuit 

IC2—78L05 voltage regulator, integrated 
circuit 

IC3---CD4013 CMOS dual Hip-flop, inte¬ 
grated circuit 

IC4—CD4538 CMOS dual one-shot, inte¬ 
grated circuit 

ICS—CE)4066 CMOS quad analog switch, 
integrated circuit 

IC6—TLC272 CMOS op-amp, integrated 
circuit 

Ql, Q4—2N3906 PNP transistor 
Q2, Q3—2N3904 NPN transistor 
Q5—2N5117 dual matched-pair PNP 
transistor 

D1-D5—1N4148 silicon diode 
LEDl—Light-emitting diode, red. low- 
current 

RESISTORS 

(All resistors are !4-watt, 5% units unless 
otherwise noted.) 

R1, R4—50,0(X)-ohm potentiometer, 
panel- mount 
R2—3300-ohm 
R3—3900-ohm 
R5, R22, R23—10,000-ohm 
R6, R7, RIO, R11—1800-ohm 
R8, R9,R12,R 13—680-ohm 
R14—4.7-megohm (see text) 

R15—470,000-ohm (see text) 

R16—47,000-ohm (see text) 

R17,R 18—1000-ohm 

R19—50,000-ohm potentiometer 

R20—5000-ohm potentiometer 

R21—7500-ohm 

R24—120()-ohm 

CAPACITORS 

Cl—2.2-p.F, 16-WVDC, tantalum 
C2—0.22-|xF, polyester 
C3—0.022-|jiF, polyester 


C4—0.0022-|xF, polyester 
C5—180-pF, mica or polystyrene 
C6, C17, C28, C30, C33—0.1 -jxF, ceramic- 
disk 

C7,C16, C26—l-|xF, 16-WVDC, tantalum 
C8—14()0-pF, mica or polystyrene (see 
text) 

C9—0.015-p.F, polyester 
CIO—0.15-|xF, polyester 
Cll—1.5-tJLF, 16-WVDC, tantalum 
C12—15-|xF, 16-WVDC, tantalum 
Cl3, Cl4-^.0l-jxF, ceramic-disk 
Cl5, C20-C23—22()-pF, ceramic-disk 
CIS—47-tJLF, 16-WVDC, electrolytic 
C19—10-tiF, 16-WVDC, tantalum 
C24—0.001-fiF, polyester or polystyrene 
(see text) 

C25—1-fxF, polyester (see text) 

C27—O.Ol-jxF polyester 
C29, C31—lOO-pF, ceramic-disk 
C32—0.1-jiF, polyester 

ADDITIONAL PARTS 
AND MATERIALS 

Bl—9-volt battery 
J1—BNC female connector 
Ml—0-100-p.A panel meter, analog 
S1, S2—Rotary switch, single-pole, 5- 
position 

S3— Single-pole, single-throw switch, 
integral to R1 (see text) 

S4, S5—Single-pole, double-throw, toggle 
switch 

56— Single-pole, double-throw, center-off, 
toggle switch 

57— Double-pole, double-throw, toggle 
switch 

Case, spacers, wire, solder, hardware, etc. 

Note; One suggested source of hard-to- 
find components, including Q5, is: Johnson 
Shop Products, P.O. Box 2843, Cupertino, 
CA 95015; Tel: (408) 257-8614. 


microseconds v/lde that repeats 
every 15 microseconds. Set S5 to 
"PULSE WIDTH" and attach the 
oscilloscope probe to TP2 (pin 1 of 
IC6). You will now be able to see 
the entire Integrate/sample/reset 
waveform sequence. 

Examine the waveform at TPS, 
located at pin 7 of IC6. You should 
see a perfectly straight horizontal 
line that represents the DC-output 
voltage. There might be some small 
"glitches" occurring at the points 
where the circuit switches on or off. 
If the line has a ramp-like appear¬ 
ance, IC5 might be too "leaky." Most 
accuracy problems can be solved 
by replacing ICS with a good unit. 

Using a standard, good-quality 
coaxial cable such as RG-58 or RC- 
174 with a BNC connector at each 
end, connect J1 directly to the 
oscilloscope. The cable should be 
less than 3 feet In length for best 
results. The 16-mlcrosecond wave¬ 
form should be seen. Switching S4 
back and forth will change the 
polarity of the pulse. With a high- 
quality, high-speed scope, you can 
also see the very fast (about 25 
nanoseconds) rise and fall times of 
the pulse. Rotate R1 and R4 back 
and forth to see that there Is a llrv 
ear change In time period and 
pulse width. 

Going Further. As we said before, 
short-circuit protection is easy to 
add to the output-driver stage of 
the Portable Pulse Generator. One 
possible method Is to Install resistors 
of about 22 ohms each in series with 
the emitters of Q1-Q5. A simpler 
method Is to install a second output 
jack that Is connected to J1 with a 
100-ohm resistor between the cen¬ 
ter terminals of both jacks. The sec¬ 
ond jack can be used as a protect¬ 
ed output, with J1 remaining as a 
direct output. Of course, peak out- 
put-pulse voltage v/l!l drop accord¬ 
ingly by using those methods. 

A standard coaxial cable will pro¬ 
vide an excellent output signal from 
the Portable Pulse Generator- 
even without impedance match¬ 
ing. From a practical point of view, 
most applications only need a pair 
of standard clip leads that have 
been connected to either a BNC 
connector or a dual-binding-post 
44 adapter. However, if you require the 


ultimate In Impedance matching to 
your load, the additional output 
jack mentioned before can be 
used once again. 

Keeping in mind the power supply 
requirements and the load that will 
be driven by the Portable Pulse 
Generator's battery, select the 
cable Impedance that will be need¬ 
ed to drive the output load. Select 
an appropriate jack for the addition¬ 
al output jack—a BNC female jack 
for 50-ohm lines; a female "F" jack for 
75-Ohm lines; etc. Then connect the 
proper source resistor (50 ohms, 75 
ohms, etc.) between the center 
conductors of J1 and the new out¬ 
put jack. Connect the proper cable 


between the new output jack and 
the load, and terminate the cable at 
the load with the proper (50 ohm, 75 
ohm, etc.) terminating resistor. 

You can also use a 300-ohm line 
with a standard 300-ohm "twin- 
lead" cable and 300-ohm source 
and terminating resistors. The jack 
on the generator can be a stan¬ 
dard RCA phono jack, with clips on 
the other end of the twin-lead wire. 
The generator's 9-volt battery Is 
enough to drive that type of load. 
But keep in mind that, when using 
terminated lines, the peak voltage 
to the load will be only 50% of the 
output voltage at J1! 

(Continued on page 48) 
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New and emerging 
technologies are gomg 
a long way towat^d 
reducing patient stress 
while providing doctors 
with the information 
they need faster 
and even more safely. 


BILL SIURU 


A nyone who has ever 
had to undergo a med¬ 
ical test or procedure is 
familiar with some of the aggrava¬ 
tions that add stress and strain to 
an already trying situation. Those 
include long waits for the “blood 
work" to come back from the lab, 
multiple needle sticks while the 
nurse looks for a vein, lost medical 
records, etc. Well, those and similar 
annoyances might soon be a thing 
of the past as researchers are work¬ 
ing on developments that are 
aimed at making a hospital stay 
less stressful on the patient. Even 
better, they are making it possible 
for doctors and other caregivers to 
get the information they need 
faster than ever, and in some cases 
even to reduce patient risk. 

Biocavity Lasers. Scientists at the 
Sandia National Laboratories and 
the National Institutes of Health are 
developing a laser technology that 
could bring major changes in the 
way blood samples are analyzed. 


Called a ’ biocavity laser," the new 
technique could mean the delays 
between the time the nurse draws 
the blood and when the doctor 
gets the results could be a thing of 
the past. It can also be used as a 
tool to find cures and treatment for 
sickle-cell anemia, AIDS, cancer, 
and other blood-related ailments. 

The new analysis device uses a 
VCSEL (Vertical-Cavity Surface- 
Emitting Laser) that produces mil¬ 
lions of tiny laser beams from a 
postage-sized area. Unlike current 
laser-analysis techniques where 
laser beams pass through blood 
cells to yield Information, blood 
samples are inserted directly Into 
the blocavity laser. There, samples 
become part of the lasing process, 
sort of a “lab-on-a-chip," where 
blood is brought into the micro lab¬ 
oratory and results read on the 
spot. Life-critical blood analysis 
could be done virtually instanta¬ 
neously using a hand-held biocavi¬ 
ty laser. It is possible to take a blood 
sample containing millions of cells 


and extract information about 
each cell in a few minutes. 

When using the device, the 
image of the blood particle is mag¬ 
nified because the laser light 
reflects many times through the 
sample. That greatly increases the 
chances of positive, errorless identi¬ 
fication. Also in most cases, cells 
do not have to be killed and 
stained—the most typical laborato¬ 
ry procedure. Instead, researchers 
can watch changes In cells as they 
occur in “real time." 

A small, no-frills system that can 
distinguish between cells in a sam¬ 
ple using a laptop computer could 
cost from $5,000 to $15,000. A more 
complete laboratory setup would 
cost about $70,000. While the VSCEL 
can be used to study any plant or 
animal cells that are small enough 
to fit into the cavity, it will be first 
used to study hemoglobin concen¬ 
tration in individual cells. 

Other future applications could 
include portable units for analyz¬ 
ing toxic materials that could 45 
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invade the blood stream from a 
terrorist's biological or chemical 
attack. To help design new drugs, 
blood could be analyzed to see 
how it reacts when the drugs are 
introduced. 

The Venoscope. How many times 
have you had a nurse or medical 
technician make multiple "sticks" 
before a vein was finally located? 
That's lots of fun, isn't it? Well, a 
new device, the Venoscope from 
Applied Biotech Products, could 


ensure that the vein is found the first 
time. The Venoscope is a "transillu¬ 
minator" that aids healthcare pro¬ 
fessionals in accurately assessing 
venous networks when drawing 
blood or starting an IV. The bottom 
line is not only more comfort for 
patients, but also less risk of expo¬ 
sure to infection and cost savings in 
terms of wasted nursing time and 
materials. 

Using a dual light source to tran- 
silluminate the veins from two sides, 
the device can determine the 


vein's direction of travel, size, and 
condition. The Venoscope will work 
on all patients including chubby 
toddlers, the obese, and those 
whose veins were neither visible nor 
palpable. 

The battery-powered Veno¬ 
scope, which costs under $500, is 
used in a darkened or at least dimly 
lit room so the veins surrounding 
subcutaneous tissue can be more 
easily seen. The Venoscope is held 
flush against the patient's skin, then 
it is slid along until a dark line 
appears between the fiber-optic 
arms, indicating that a vein has 
been found. A deeper vein will 
have a shadowy appearance, 
while a superficial vein will appear 
clear and relatively sharper. After 
marking the vein's exact location, 
the Venoscope is removed, the 
lights are turned back on, and the 
needle is inserted. 

WristRecord. While it actually hap¬ 
pens very, very infrequently, one of 
the great terrors of a hospital stay is 
what happens if a patient's records 
are accidentally switched with 
those of another? Needless to say, 
the results could be catastrophic. 
What if doctors performed a proce¬ 
dure on the wrong patient? What if 
anesthesiologists administered an 
anesthetic to which the patient was 
allergic? What would be the conse¬ 
quences of a nurse giving a patient 
the wrong medications? 

Ichor's WristRecord could virtually 
eliminate any possibility of that hap¬ 
pening, greatly easing the minds of 
patients. Combining the latest Win¬ 
dows CE palmtop computers and 
smart-card technology, which stores 
information at remote locations, the 
WristRecord keeps vital medical 
information where it's most accessi¬ 
ble to health care professionals— 
right on the patient's wrist. 

Patients wear a wristband con¬ 
taining a memory disk that is the size 
of a watch battery. The health-care 
professional carries the labcoat- 
pocket-sized hand-held computer 
equipped with Ichor's CoreData CE 
software, which is used to retrieve, 
add to, or change patient informa¬ 
tion stored on the memory disk. 
Health care workers touch the 
"reader" on the side of the tiny com¬ 
puter to the memory disk on the 



Project manager Paul Gourley examines a semiconductor diode laser's beam used to excite the 
VSCEL biocavity laser. The VSCEL releases an invisible infrared beam which,carries information 
about cells to a detector. 



A hiocavity laser—a VSCEL capped by a gla.ss plate enclosing a blood sample—is e.xcited by a pumped 
46 laser. The VSCEL device can produce information about millions of blood cells in a few minutes. 
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Sandia National Laboratory 
PO Box 5800 
Albuquerque, NM 87185 
Web; www.sandia.gov 



The Venoscope uses a dual light source to iransilluminale the veins from two sides of the device, 
making them easier to find. 


wrist to magnetically transfer and 
update Information. 

With the system, essential med¬ 
ical Information doctors and nurses 
need for each patient's care 
would move seamlessly with a 
patient through operating rooms, 
labor and delivery suites, emer¬ 
gency rooms, and medical wards. 
As patient care continues, case 
data can also be downloaded Into 
regular networks for hospital record 
keeping and billing. 

The WristRecord has applica¬ 
tions beyond the hospital setting. 
Many individuals, such as organ- 
transplant recipients, diabetics, and 
some cancer patients, though not 
in the hospital, are still "tethered" to 
it. Therefore, up-to-date records 
must be readily available when 
they visit the hospital. Also patient's 
might visit several physicians who 
prescribe different medications. 
Computerized wristbands could 
keep each member of a patient's 
caregiver "team" abreast of every¬ 
thing in a patient's regimen, pre¬ 


venting conflicting instructions or 
the prescribing of drugs that taken 
in combination could be harmful. 

Originally developed by re¬ 
searchers at the Medical University 
of South Carolina (MUSC), the Wrist- 
Record is now being offered com¬ 
mercially by Ichor Corporation for 
use in hospitals as well as home 
health-care, and nursing-home 
environments. The system is very 
affordable. The reusable wrist de¬ 
vice with a memory capacity of 8 
KB of compressed data costs 
about $10. The hand-held comput¬ 
er and reader costs around $500. 

Optical Coherence Tomography. 

Biopsies—surgical procedures to 
remove "suspect" tissue for clinical 
examination—are commonly done 
during diagnosis for cancer and 
heart diseases. Researchers at the 
Massachusetts Institute of Tech¬ 
nology (MIT) and Massachusetts 
General Hospital have developed 
an alternative, non-invasive tech¬ 
nique called optical coherence 


Applied Biotech Products, Inc. 

230 Heymann Blvd., Suite A 
Lafayette, LA 70503 
Web: www.venoscope.com 

Ichor Corporation 
4750 Goer Drive 
North Charleston, SC 29406 
Web: www.ichorcorp.com 

Massachusetts Institute of Technology 
Room 5-111 
77 Massachusetts Ave. 

Cambridge, MA 02139-4307 
Web: web.mit.edu 

tomography (OCT). OCT produces 
a tomograph—a clear picture of a 
cross-section of body tissue—allevi¬ 
ating the need for a surgical biopsy. 
Using laser light, OCT magnifies tis¬ 
sue so individual cells can be 
viewed without any damage to the 
tissue. The technique would be par¬ 
ticularly attractive as an alternative 
to hazardous procedures, such as 
biopsies of brain and coronary 
artery tissues. 

OCT uses optical-fiber technolo¬ 
gy where string-like optical fibers 
guide light waves to control a 
beam of light over long distances 
and around bends. OCT could be 
compared to ultrasound: With ultra¬ 
sound, waves of sound are sent out 
and echoes are reflected back 
from an object—such as a fetus in 
the womb; using those reflections, a 
visual image is constructed. In OCT, 
on the other hand, light takes the 
place of sound. In that procedure, 
a beam of infrared light is shone 
into tissue structure and back re¬ 
flections are measured from differ¬ 
ent positions and used to form an 
image of the terrain within. 

The infrared light used in OCT is 
introduced to tissue using a small 
catheter, or endoscope, which can 
be inserted virtually anywhere in the 
body. Because of OCT's high resolu¬ 
tion-ten times greater than either 
clinical MRI (Magnetic Resonance 
Imagining) or high-frequency ultra¬ 
sound-microscopic tissue terrain 
disruption, an indication of potential 
problems, can be detected early 47 
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and treated promptly. 

The first application of OCT is for 
use by ophthalmologists in detect¬ 
ing and monitoring eye diseases 
such as the early stages of glauco¬ 
ma. There, high-resolution cross-sec¬ 
tional tomographs of the eye are 
made. To date, several thousand 
patients have already been exam¬ 
ined using OCT. The next step is to 
fully develop the technology for 
imaging non-transparent tissue in 
vivo: that is, in iiving organisms. 
Besides replacing conventional 
biopsies for many applications, OCT 
could be used in cases where a sur¬ 
gical biopsy misses the diagnosis, 
such as in early detection of colon, 
esophagus, and cervical cancer. 

Finally, OCT can be used to 
guide surgical and micro-surgical 
procedures such as nerve repair or 
prostate surgery. OCT could also be 
combined with other diagnosis 
techniques, for instance using OCT 
with spectroscopy to obtain both 
biochemical and structural infor¬ 
mation on tissue. Q 


VIDEO AMP 

(continued from page 36) 


o'clock and set the trimmer capac¬ 
itor to half mesh of the plates. 
Another way to set up the amplifier 
is to patch it in and out of a signal 
feeding a monitor. Watching the 
monitor, make adjustments until you 
cannot see any change in the 
brightness or color intensity of the 
picture. 

At this point, the Video Distribution 
Amplifier is ready to go. Simply con¬ 
nect any S-video source to J1 and 
up to four S-video inputs to J2-J5. 
Turn on the power, and you're ready 
to enjoy the benefits of S-video pic¬ 
ture quality. 

Until digital-television transmission 
and digital connections between 
our home-satellite receivers, video¬ 
disc players, video recorders, com¬ 
puters, and television displays be¬ 
comes a reality the S-video con¬ 
nection is the state-of-the-art meth¬ 
od to connect those devices to¬ 
gether. However, one can't help but 
wonder—had CBS Labs developed 
a color picture tube, might we have 
spent the last 50 years watching 
48 high-definition television? n 


PULSE GENERATOR 

(continued from page 44) 


Another point to consider when 
driving heavy loads is the accuracy 
of the measurement system. The 
input signal for the display comes 
from the inverting driver output 
(TPl); certain conditions might intro¬ 
duce errors. All measurements in the 
"PERIOD" mode or any measure¬ 
ments made with the load driven 
with the non-inverting (positive¬ 
going) driver output will, however, 
be accurate. When driving a heavy 
load with the inverting (negative¬ 
going) output, a "PULSE WIDTH" 
measurement might be inaccurate 
or non-existent. That is due to the 
fact that the voltage swing from TPl 
might not be enough to turn Q5 
completely on or off with a heavy 
load pulling TPl further away from 
the supply rails. The answer in that 
case, of course, is to make the mea¬ 
surement before applying the loadi 

Since the Portable Pulse Gen¬ 
erator runs on a 5-volt supply, it can 
drive standard 5-volt TTL or CMOS 
logic directly. It is possible to also 
drive the newer 3-volt logic sys¬ 
tems. In that case, simply use one of 
the balanced-impedance, termi¬ 
nated cable methods mentioned 
earlier. That will supply a 2'/2-volt 
(maximum) pulse to the load. 

As mentioned previously, the 
author's "Duty Cycle monitor" can 
be used with this project. In fact, the 
duty-cycle monitor circuit can be 
installed and wired to the Portable 
Pulse Generator, sharing the same 
display meter and power supply. If 
that is done, the duty-cycle moni¬ 
tor's input protection circuit will not 
be needed. 

As you can see, the Portable 
Pulse Generator Is a versatile and 
accurate instrument. It Is simple to 
use and easy to construct, making it 
a great addition to your bench. 


To leom how to talk with your kids 
about tough issues, like sex, 
AIDS/HIV and violence, coll 

1-800-CHILD-44 

and get your free guidebook. 
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This 119-page reference contains 
both model and part-number cross- 
references updated to include 1994 
units. 

VCR’s are made in a few factories 
from which hundreds of different 
brand names and model numbers 
identify cosmetically-changed iden¬ 
tical and near-identical manufactured 
units. Interchangeable parts are very 
common. An exact replacement part 
may be available only a few minutes 
away from you even though the 
manufacturer supplier is out-of-stock. 
You may be able to cannibalize scrap 
units at no cost! 

The ISCET VCR Cross Reference 
is pre-punched for standard loose- 
leaf binding.. .$38.00 plus $3.00 for 
shipping for each Reference. 
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I n the June, 1998 issue of 
Electronics now, we intro¬ 
duced the FGM-x series of flux- 
gate magnetometer sensors from 
Speake & Co. Ltd. These relatively 
low-cost devices are made in the 
United Kingdom, but are distributed 
in the United States by Fat Quarters 
Software (24774 Shoshonee Drive, 
Murrieta, CA 92562; Tel: 909-698- 
7950; Fax: 909-698-7913: Web: www. 
dconn.com/fatquarterssoftware). 
For those not with us then, let's 
quickly review some of the impor¬ 
tant features of the FGM-3, which is 
used in the projects that are 
described in this article. 

The FGM-3 is a three-terminal 
device (see Fig. 1 A) that will measure 
magnetic fields over the range ± 0.5 
oersted (± 50 mteslas). It can be 
used in a wide variety of magne¬ 
tometer and gradlometer circuits. 
The three terminals on the FGM-3 
are: RED: POWER (+5 VDC); BLK: 
GROUND (OV); and WHT: SIGNAL 
The output signal is a train of TTL- 
compatible pulses with a period 
that ranges from 8 to 25 mS, or a 
frequency range of 40 to 125 kHz. 
The magnetic field strength is indi¬ 
cated by the frequency produced, 
and can be read on a variety of dis¬ 
play devices including digital fre¬ 
quency counters, digital period 
counters, analog meters, and even 



This month, we put our 
flux-gate sensors to work 
and huild a practical 
magnetometer and 
gi'adiometer. 


JOSEPH J. CARR 

computers. It is relatively easy to 
interface the FGM-3 device to 
microcontrollers—such as the 
Parallax BASIC-Stamp or Micromint 
PicStic devices—using a line of 
interface chips offered by Speake 
and Fat Quarters. 

The sensitivity pattern of the 
FGM-3 device is shown in Fig. 1B. It is 
a figure-8 pattern with its maxima 
along the major axis of the FGM-3, 
and minima orthogonal to the 
major axis. At other angles, the sen¬ 
sitivity drops off as the cosine of the 
angle from the major axis. 

Analog Interface to FGIVI-3. Figure 
2 shows a method for providing an 


analog interface to the FGM-3 and 
its relatives. The output of the sensor 
is a 40- to 125-kHz frequency that is 
proportional to the applied mag¬ 
netic field. As a result, we can use a 
frequency-to-voltage (F/V) con¬ 
verter such as the LM2917 to render 
the signal Into a proportional DC 
voltage. That voltage, in turn, can 
be used to drive an analog or digi¬ 
tal voltmeter or mllliammeter. The 
LM2917 is used here because it is 
widely available at low cost from 
mail-order parts distributors. 

The output circuit consists of a 
bridge made up of R1-R3 and the 
output of the LM2917. A resistive volt¬ 
age divider (R2/R3) produces a 
potential of y 2 (V+) at one end of the 
22,000-ohm sensitivity control (R4). If 
the voltage produced by the 
LM2917 is the same as the voltage 
at R4, then the differential voltage is 
zero and no current flows. But if the 
LM2917 voltage is not equal, then a 
difference exists and current flows in 
R4 and Ml. That current Is propor¬ 
tional to the applied magnetic field. 
Meter Ml and R4 can be replaced 
with a digital voltmeter. If desired. 

The DC power supply uses two 
regulators, one for the FGM-3 and 
one for the LM2917. Even better 
results can be obtained if an inter¬ 
mediate voltage regulator, say a 
78L09, is placed between the V+ 49 
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source and the inputs of IC2 and 
IC3.That results in double-regulation, 
and produces better operation. 

Digital “Heterodyning.” A different 
interface method is shown in Fig. 3. 
It results in a more sensitive mea¬ 
surement over a small range of the 
sensor's total capability, in other 
words, that circuit makes it possible 
to measure small fluctuations in a 
relatively large magnetic field. 

In that circuit, a D-type flip-flop is 
used to “mix" the frequency from 
the FGM-3 with a reference fre¬ 
quency (Fref)' FGM-3 literature 
calls that process "digital heterodyn¬ 
ing," although it is quick to point out 
that it is really more like the produc¬ 
tion of alias frequencies by under¬ 
sampling than true heterodyning. 

Two types of frequency sources 
can be used for F^^F' relatively 
crude measurements, such as a 


passing-vehicle detector, the CMOS 
oscillator of Fig.4A is suitable.This cir¬ 
cuit is based on the 4049 hex invert¬ 
er connected in an astable multivi¬ 
brator configuration. The exact fre¬ 
quency can be adjusted using R2, a 
10,000-ohm, 10-turn potentiometer. 

Where a higher degree of sta¬ 
bility is needed, for example when 
making Earth-field variation mea¬ 
surements or testing magnetic 
materials, a more stable frequency 
source is needed. In that case, use a 
circuit such as the one in Fig. 4B. That 
circuit uses a crystal-controlled oscil¬ 
lator feeding a binary divider net¬ 
work. Crystal oscillators can be built, 
or if you check the catalogs you will 
find that a large number of frequen¬ 
cies are available In TTL- and CMOS- 
compatible formats at low enough 
costs to make you wonder why you 
would want to build your own. I've 
seen them sold for about the price 



Fig. 1. The FGM-3 sensor is a three-terminal device that can be used to measure magnetic fields 
(A). Its sensitivity pattern is a figure-8(B). 



Fig. 2. This circuit can he used to provide an analog interface to the FGM-3. The heart of the cir- 
50 cuit is an LM29I7 F/V converter, which is inexpensive and easy to find. 



OUTPUT TO 
F/V CX)NVERTER OR 
DIGITAL COUNTER 


Fig. 3. To provide a more sensitive measuring 
capability, hut over a smaller range, a type of 
"digital heterodyning" can he used. 


of a crystal alone in many mail¬ 
order catalogs (Digi-Key, etc.y 

The reference frequency is adjust¬ 
ed to a point about 500 Hz below 
the mean sensor frequency. That fre¬ 
quency is measured when the sen¬ 
sor is in the east-west direction. That 
arrangement will produce a fre¬ 
quency of 0 to 1,000 Hz over a mag¬ 
netic field range of ±500 gamma. 

A Magnetometer Project. Figure 5 
shows the circuit for a simple mag¬ 
netometer based on the FGM-3 
flux-gate sensor. A PC board, the 
sensor, the ICs, and most other parts 
(but no power supply, enclosure, or 
switch SI) can be obtained from 
Fat Quarters Software (contact 
them directly or see their Web 
page for more information). That 
circuit takes the output frequency 
of the FGM-3, passes it through a 
special interface chip (IC1), and 
then to a digital-to-analog convert¬ 
er to produce a voltage output. 

The heart of the circuit, other 
than the FGM-3 device, is the spe¬ 
cial interface chip, Speake's SCL006 
device. It provides the circuitry 
needed to perform magnetometry, 
including Earth-field magnetometry. 
It integrates field fluctuations in one- 
second intervals, producing very 
sensitive output variations in re¬ 
sponse to small field variations. It is 
of keen interest to people doing 
radio-propagation studies, and 
those who need to monitor for solar 
flares. It also works as a laboratory 
magnetometer for various purpos¬ 
es. The SCL006A is housed in an 18- 
pin DIP 1C package. 

The D/A converter (IC2) is an 
Analog Devices type AD557. It 
replaces an older Ferranti device 
seen in the Speake literature 
because that older device is no 
longer available. Indeed, being a 
European device, it was a bit hard 
to And in unit quantities required by 










































hobbyists on this side of the Atiantic. 
The kit from Fat Quarters Software 
contains all the components need¬ 
ed, plus a printed circuit board. The 
FGM-3 device is bought separately. 

The circuit is designed so that it 
could be run from 9-volt batteries for 
use in the field. A sensitivity switch, 
SI, provides four positions, each with 
a different overall sensitivity range. 
The output signal is a DC voltage 
that can be monitored by a strip- 


chart or X-Y paper recorder, volt¬ 
meter, or fed into a computer using 
an A/D converter. 

If you intend to use a computer 
to receive the data, then it might 
be worthwhile to eliminate the D/A 
converter and feed the digital lines 
(D0-D7) from the SCL006A directly 
to an eight-bit parallel port. Not all 
computers have that type of port, 
but there are plug-in boards avail¬ 
able for PCs, as well as at least one 


product that makes an eight-bit I/O 
port out of the parallel printer port. 

Gradiometers. One of the problems 
with magnetometers is that small 
fluctuations occur in otherwise very 
large magnetic fields, and those 
fluctuations can sometimes be 
important. A further problem with 
single-sensor systems is that they are 
very sensitive to orientation. Even a 
small amount of rotation can cause 
unacceptably large, but spurious, 
output changes. The changes are 
real, but are not the fluctuations that 
you are seeking. 

A gradiometer is a magnetic 
instrument that uses two identical 
sensors that are aligned with each 
other so as to produce a zero out¬ 
put in the presence of a uniform 
magnetic field. If one of the sensors 
comes into contact with some sort 
of small magnetic anomaly, then it 
will upset the balance between 
sensors, producing an output. The 
gradiometer gets its name from the 
fact that it measures the gradient 
of the magnetic field over a small 
distance (typically 1 to 5 feet). 

These instruments can be used 
for finding very small magnetic 
anomalies. For example, the metal¬ 
lic firing pin of plastic land mines 
buried a few inches below the sur- 
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Fig. 4. For relatively crude measurements, a CMOS oscillator like the one in A can he used to gen¬ 
erate the reference frequency. In more demanding applications, a crystal oscillator and binary 
divider can be used (B). 



OR DC METER) 

Fig. 5. Here's the circuit for a practical magnetometer. Most of the components needed and a PC 
board can be obtained from the source mentioned in the article. 
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face, or a shipwreck buried deep in 
the ocean siit. Archeoiogists use 
gradiometers to find artifacts and 
identify sites. Also, people who 
explore Civil War battlefields, west¬ 
ern mining camps, and other sites 
often use gradiometers to facilitate 
their work. 

Figure 6 shows the construction 
details for a simple gradiometer 
based on the FGM-3 device. It is 


built using a length of PVC pipe. 
One sensor is permanently mount¬ 
ed at one end of the pipe, using 
any sort of appropriate non-mag- 
netic packing material. In one 
experiment, I used standard 0.5- 
inch adhesive-backed window¬ 
sealing tape, which is used in cold¬ 
er areas of the country to keep the 
howling winds out of the house in 
wintertime. It worked nicely to hold 




B 

Fig. 6. This two-sensor rig forms the heart of a practical gradiometer. It is easy to build and pro¬ 
vides excellent results. 


SIGNO- 

(+/-) 



+5 VDC 


TO DIGITAL DISPLAY, D/A CONVERTER, 
OR MICROPROCESSOR 


Fig. 7. Here's a circuit that converts the output of the gradiometers sensors into a digital signal that 
is proportional to the field gradient. 



-DC SIGNAL 
OUTPUT 


Fig. 8. Using the digital heterodyning concept discussed earlier, it is easy to build a low-cost but 
very sensitive gradiometer. 


the permanent sensor in place. 

The other sensor is mounted in 
the opposite end of the tube using 
an O-ring that fits snugly into the 
tube. Four positioning screws made 
of non-magnetic materials are 
used to align the sensor. The position 
of the sensor is adjusted experimen¬ 
tally. The idea is to position the sen¬ 
sor such that the gradiometer can 
be rotated freely in space without 
causing an output variation. 

The gradiometer sensor is usually 
held vertically such that the end 
with the wires coming out of the 
FGM-3 devices is pointed down¬ 
wards. That alignment allows you to 
find buried magnetic objects even 
if they are quite small. 

A practical gradiometer can be 
built using a special interface chip 
by Speake, the SCL007 device. It is 
an 18-pin device that accepts the 
inputs from the two sensors, and pro¬ 
duces an eight-bit digital output. 
The circuit is shown in Fig. 7. It can 
receive the signals from the sensors 
in Fig. 6, and produce a digital out¬ 
put proportional to the field gradi¬ 
ent. If you want a DC output, the 
same sort of D/A converter used in 
the magnetometer of Fig. 5 can also 
be used for the gradiometer. 

Figure 8 shows a method of 
using digital heterodyning to make 
a very sensitive gradiometer at low 
cost. The outputs of the two FGM-3 
sensors are fed to the D input and 
clock (CLK) input of a D-type flip- 
flop. The output of the flip-flop is fed 
to an F/V converter such as the 
LM2917 device discussed earlier. 


Conclusion. As we've seen, mag¬ 
netic sensor projects are relatively 
easy to build when the FGM-3 sen¬ 
sor is used. The device is well 
behaved, and will serve nicely for 
both hobbyist and professional 
instruments, as well as for classroom 
demonstrations. Q 
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Tech. Musings 


BY DON LANCASTER 

Understanding Crest Feelers, 
Tempernhire-Sensing Cirenits, and Mere 


I N SEVERAL PREVIOUS COLUMNS, WE HAVE SEEN HOW EXCRU¬ 
CIATINGLY HARD IT IS TO ACCURATELY MEASURE AC POWER, 
ESPECIALLY IF PHASE SHIFTS, REACTIVE ENERGY, NOxNLINEARI- 
TIES, STRANGE WAVEFORMS, SPARKING, STRONG HARMONICS, OR 


low duty cycles are in any way involved. 
More often than not, a casual or improp¬ 
er power measurement tends to end up 
wildly low, leading to dead wrong con¬ 
clusions concerning real efficiency. 
Sometimes such wrong measurements 
are what’s behind those “overunity” 
pseudoscience fantasies seen on the web. 

This month, we’ll look at yet another 
power-measurement “gotcha.” 

Crest Factors 

Figure 1 shows us a property of any 
repeating waveform that’s known as its 
Crest Factor. We have already seen that 
the peak value of a waveform is its maxi¬ 
mum height, the average value is like any 
other average, and that effective or rms 
value is the equivalent DC heating power. 
Because power involves either the square 
of current or voltage or else the product 
of these two^ rms values are always equal 
or greater than average. Except for a pure 
DC current, rms is always greater than 
average. Sometimes it is even ridiculous¬ 
ly greater. 

The crest factor of any current or 
voltage waveform can be defined as the 
ratio of peak to rms. For instance, a DC 
voltage has a peak value of 1.0, an aver¬ 
age value of 1.0, a rms value of 1.0, and 
thus a crest factor of 1.0. One cycle of a 
pure sinewave might offer a peak value 
of 1.00, an average value of 0.634, a rms 
value of 0.707, and a crest factor of 
1.00/0.707 = 1.414. 

A low brightness setting on a half¬ 


wave lamp dimmer may give you a peak 
value of 1.28, a rms value of 0.32, an 
average value of 0.11, and a crest factor 
of 4.0. Values for the narrow impulse 
current waveform of a capacitance-input 
diode rectifier will end up waveform 
dependent, but you can have a peak 
value of 1.414, an average value of 0.04, 
and a rms value of 0.22, and a crest fac¬ 
tor of 6.42. 

There are two key points here: First, 
the ratio of rms to average current will 
change wildly from waveform to wave¬ 
form! That is always highly duty-cycle 
dependent. Thus, most average-respond¬ 
ing meters lie like a rug when fed any¬ 
thing but whole cycles of pure AC 
sinewaves. 

A figure of “1.11” rms-to-average 
seems to be widely bandied about. In 
reality, that figure is not a constant; its 
value can (and will) be anything from 
one to a million. In fact, nearly all real- 
world waveforms will have rms to aver¬ 
age readings far above unity, leading you 
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to wildly wrong underreporting on 
cheap meters. 

The second point is that every 
wattmeter design has its specific maxi¬ 
mum allowable crest factor. Crest fac¬ 
tors above that critical value will usually 
read low, and possibly severely so. Most 
ordinary wattmeters are totally unsuited 
to accurately measure lower duty-cycle 
waveforms with high crest factors. 
Always check on your crest factor limit 
to be sure. 

Why is there a crest-factor limit? 
Because the product of any two big 
numbers will end up as a very big num¬ 
ber, meaning that a tremendous dynam¬ 
ic range is required for large crest fac¬ 
tors. Analog multipliers and rms chips 
often lack that extended range. High 
crest factors also imply higher frequen¬ 
cies and higher-order harmonic wave¬ 
form components as well. A workable 
scheme to handle high crest factors is to 
use a digital floating-point multiplier 
that can follow hundreds or more sam¬ 
ples for each half cycle. 

More details on accurate power mea¬ 
surement are in MUSE112.PDF, 
MUSE113.PDF, and MUSE123.PDF 
on my www.tinaja.com Web site. 

Temperature Sensors 

At long last, we’re starting to get 
temperature chips that are cheap, accu¬ 
rate, linear, and really easy to use. We’re 
also starting to see LCD digital ther¬ 
mometers selling for as little as $5 each 
from such sources as the Innovative 
Solutions folks. So, I thought it might be 
a good time for a temperature-measure¬ 
ment resources sidebar. But first, let us 
do a brief review: 

Temperature is simply a measure of 
hotness or coolness of an object. More 
exactly, it is a measure of the atomic 
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peak = 1.0 
rms = 0.707 
average = 0.638 


crest factor = 
1.0/0.707 = 1.414 


SINEWAVE FULL HALF-CYCLES 




peak = 1.28 
rms = 0.32 
average = o.ii 


crest factor = 
1.28/0.32 = 4.00 


LATE PHASE ANGLE LAMP DIMMER 





peak = 1.414 
rms = 0.22 
y- average = 0.04 


crest factor = 
1.414/0.22 = 6.42 


TYPICAL AC LINE POWER SUPPLY 


FIG. 1—THE CREST FACTOR of any repetitive waveform is the ratio of its peak to rms val¬ 
ues. Typical wattmeters will read uselessly low when their maximum allowable crest factor 
is exceeded. 
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activity and motion. That temperature 
point with zero activity is called absolute 
zero. As substances are heated, they typ¬ 
ically move through solid, liquid, and 
gas phases as their atomic or molecular 
activity increases. 

There are four popular temperature 
measurement scales. Each scale is bro¬ 
ken down into lots of small and conve¬ 
nient degree units. The four scales, and 
how key temperatures are measured in 
each, are illustrated in Fig. 2. 

The metric Celsius or “Centigrade” 
scale is set to zero at water freezing and 
to one hundred at water boiling. 
Absolute zero is at -273 degrees C. To 
do away with all the negative numbers 
for low temperatures or for such things 
as heat-engine-efficiency calculations. 


which demand absolute values, the 
Kelvin scale is used. In it, absolute zero 
is zero, water freezing is 273 degrees, 
while water boiling is 373 degrees. 

The Fahrenheit scale starts with zero 
being die coldest diing diey knew how to 
make (a salt slurry) in a lab at the time it 
was established, sets water freezing to 32 
degrees, and water boiling at 212 degrees. 
Fahrenheit degrees are 5/9ths smaller 
than Centigrade degrees. Absolute zero is 
near -460 degrees F. 

The absolute scale corresponding to 
Fahrenheit is known as the Rankine scale, 
with absolute zero being zero degrees and 
water freezing being set to 460 -f 32 = 492 
degrees R. 

Here are some other terms: The 
accuracy of a temperature-measuring 
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device is how close its value will match 
the actual temperature. The resolution 
is the smallest temperature change that 
can be registered. The linearity is a plot 
of how the accuracy varies over a wide 
temperature range. The range is your 
spread between the maximum and mini¬ 
mum measurable temperatures. 

The time constant is how long it takes 
to measure your temperature change to 
reasonable accuracy. The typical time 
constants of conduction devices are min¬ 
utes in air, seconds in still liquids, and 
fractional seconds in moving liquids. 

Some of the older ways to measure 
temperature include: 

Simple Expansion: Most substances 
expand when heated. That effect can be 
greatly magnified when you place mer¬ 
cury or alcohol into some tiny capillary 
tube to create a traditional thermometer. 
One quality thermometer supplier is 
Brooklyn Thermometer. Abbeon Cal is 
a second. A variation on this theme is to 
measure the pressure of gas in a fixed 
and closed container. 

Thermocouples: A thermocouple is 
made up from two dissimilar metals 
(sometimes copper and constantan) that 


have been welded together. The junc¬ 
tion can generate a measurable voltage 
that’s proportional to the temperature. 
For the device to be useful, you have to 
either pro\ide a second junction in an 
ice bath or whatever, or else build an ice- 
point reference voltage to work against. 

Typical thermocouples are rather 
expensive and klutzy, but do remain 
industry standards. They provide an 
exceptionally diverse measurement 
range. Omega Engineering has lots of 
information on thermocouples. 

Platinum Resistance Temperature 
Detector (RTD): The resistance values 
of most materials are temperature 
dependent. When you have a positive 
temperature coefficient, resistance 
increases with temperature, and vice 
versa. Platinum wire is quite stable and 
suitable as a linear temperature sensor. 
Unfortunately, the resistance change 
with temperature is rather low, and fancy 
signal conditioning is needed. 

Thermistors: Metal-oxide ceramics 
can be made up that have very strong 
negative temperature coefficients. Un¬ 
fortunately, those are also highly nonlin¬ 
ear, leading to correction and condition- 



water boils 
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FIG. 2—THE FOUR TEMPERATURE SCALES In common use. 
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FIG. 3—THE DALLAS DS1624 is a new self-sensing digital thermometer chip that offers 
0.03-degree resolution and 13-bit data. 


ing hassles. Yellow Springs Instruments 
is one older supplier for corrected and 
repeatable temperature-measuring ther¬ 
mistors. Thermistors with highly posi¬ 
tive coefficients also make superb circuit 
protectors and self-resetting breakers. 
Raychem is one of the major sources. 

Optical Pyrometers: Take a wire 
and heat it with an adjustable current. As 
the current increases, the wire will go 
through red, orange, and finally to its 
white stages. By matching the wire color 
to the background color, your back¬ 
ground temperature might be measured. 
This is useful for remote measurement 
of rather hot objects, such as steel billets 
in a rolling mill. 

Emissivity: When objects are heat¬ 
ed, they will generate electromagnetic 
radiation in the infrared region. Often 
that radiation will follow a characteristic 
broadband black-body radiator curve. 
Numerous infrared energy-sensing 
devices exist. These are used for every¬ 
thing from night-vision and intrusion 
detectors to fire-service “hot-spot” 
detectors. One source for low-cost sen¬ 
sors is Amp Piezo. A useful trade journal 
is Advanced hnaging. 

Quartz Crystals: Quartz crystals can 
be specially cut so they have a linear 
temperature response. By placing one 
crystal in a fi.xed oven and comparing its 
frequency against one in a space being 
measured, extreme temperature-mea¬ 
suring accuracy—to a thousandth of a 
degree or finer—can result. Hewlett 
Packard is one source of suitable instru¬ 
ments. Needless to say, there are plenty 
of “gotchas” when measuring ultra small 
temperature differentials. 

Plain Old Diodes: A silicon diode has 
a tempmture coefficient of ten millivolts 
per d^r^ C or so, and thus makes a low- 
cost and simple temperature detector. 
Note that calibration and conditioning 
will be required because the temperature 
change tracks on top of a device-depen¬ 
dent 0.6-volt offset. The RadioShack 
277-0123 is a typical diode-sensed LCD 
temperature panel meter. 

Differential Currents: Junctions in 
bipolar transistors are diodes. By measur¬ 
ing a pair of junctions in a fixed ratio of 
currents, a linear temperature output can 
result. By adjusting the e.xact current 
ratio, the degrees-per-millivolt of output 
can easily be adjusted. The classic chips 
here are the National LM34 (Fahrenheit) 
and LM35 (Centigrade), but the general 
concept is also the basis of most of today’s 
new sensor semiconductors. 
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The New Temperature Chips 

There’s bunches of new, low-cost 
temperature-measuring ICs that are 
accurate, have high resolution, and need 
little or no calibration. While Dallas 
Semiconductor seems to be leading the 


Omega Engineering 
One Omega Dr. 

Stamford, CT 06907 
(800) 826-6342 

Raychem 

300 Constitution Drive 
Menlo Park, CA 94025 
(800) 227-7040 

Sensors 
174 Concord St. 

Peterborough, NH 03458 
(603) 924-9631 

Synergetics 
Box 809 

Thatcher, AZ 85552 
(520) 428-4073 

TelCom Semiconductor 
1300 Terra Bella Avenue 
Mountain View, CA 94043 
(415) 968-9241 

Temic 

2201 Laurelwood Rd. 

Santa Clara, CA 95056 
(408) 970-5700 

Yellow Springs Instruments 
Box 279 

Yellow Springs, OH 45387 
(513) 767-7241 

pack, an industry wide sampling might 
include: 

Analog Devices TMP03: We 
looked at this chip back in August, 1997 
(MUSE114.PDF). The output is a rec¬ 
tangular wave whose duty cycle should 


be temperature dependent and whose 
frequency can range from 20 to 50 hertz. 

It offers half-degree accuracy over a wide 
range. The Unear temperature output is 
easy to read digitally. A simple resistor 
and capacitor can be used to get an 
equivalent analog output as well. No cal¬ 
ibration is required. This chip would 
seem particularly well suited for wireless 
remote applications. 

Dallas DS1624: This device (see 
Fig. 3) measures its own internal tem¬ 
perature to 13-bit resolution and a 0.03- 
degree accuracy. It outputs serial digital 
temperature information as well as pro¬ 
viding for nonvolatile storage of precise 
calibration values. The operating range 
is -55°C to +125°C. One variation on 
this device is Dallas’ DS1820 “tempera¬ 
ture in a can” chip; it draws power and 
communicates over a single wire. It also 
offers thermostat-limit values. See their 
applications note (#105) for more infor¬ 
mation. Note that the address inputs can 
input binary values, letting you connect 
up to eight sensors on a single data and 
clock line pair. 

Maxim MAXI617: A precise digital 
thermometer that reports its own tem¬ 
perature as well as that of any remote 
diode or pn-junction sensor. Its intend¬ 
ed to keep tabs on Pentium and other 
fancier CPU-device internal tempera¬ 
tures, but also could be used in all the 
obvious indoor/outdoor applications. 
The device uses standard microcon¬ 
troller serial communications. Free sam¬ 
ples are available. 

National LM75: This widely used 
chip gives you nine-bit resolution to 
give half-a-degree C temperature mea¬ 
surement from -55®C to +125°C. It uses 
serial digital communications. Both 
temperature measurements and thermo¬ 
stat settings are provided for. Nominal 
accuracy is two degrees. Dallas has just 
released their low cost DS-75 version of 
this part, which provides up to twelve- 
bit, 0.06-degree resolution. 

Telcon TCI024: This one, shown 
in Fig. 4, is an older temperature-to- 
voltage converter IC, working over a 
—40°C to +125®C range. 2.0-degree 
accuracy and 0.8-degree linearity is 
offered. Output voltage is ten millivolts- 
per-degree C. Single-supply voltage can 
range from 2.2 to 12 volts. The operat¬ 
ing current is typically 40 microamperes 
active and 5 microamps in shutdown 
mode. There is a 0.5-volt offset in the 
output. A companion TCI073 device 
offers zero offset, but requires use of a 59 
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negative supply. Negative temperatures 
output a negative voltage. 

Other temperature-sensing chips, 
especially all the newest and latest 
devices, can be found at www. 
questlink.com. Your best two trade jour¬ 
nals here are Sensoi's and Measu7’e7fierjt & 
Contt‘ol\ several others are listed in the 
nearby sidebar. 

Radiotron Designer’s Handbook 

WhiLt is tlie greatest electronics book 
of all time? A recent candidate would be 


The Art ofElectJ'onics. But it is no contest 
that the Radiotiwi Designer's Handbook 
has to be the all-time clear-cut winner. 
This fat book from long ago and far 
away has way more than you could pos¬ 
sibly ever want to know about vacuum- 
tube electronics. 

There’s been a lively trade on the 
web to scrounge collectible copies, 
some of which sell for outrageous 
prices; try www.dejanews.com to 
search for current activity. But the big 
news is that the entire Radiotron 



FIG. 4—THE TELCOM TC1024 is an analog-output temperature sensor. 


NAMES AND NUMBERS 


Adobe Acrobat System 
1585 Charleston Rd. 
Mountain View, CA 94039 
(800) 833-6687 

Analog Devices 
PO Box 9106 
Non/vood, MA 02062 
(617) 329-4700 

Audio Amateur 
Box 576 

Peterborough, NH 03458 
(603) 924-9464 

Battery Power Products 
10555 E Dartmouth #330 
Aurora, CO 80014 
(303) 745-5711 

Beil Jar 
35 Windsor Dr. 

Amherst, NH 03031 
(603) 429-0948 

Burr-Brown 
6730 S Tucson Blvd. 
Tucson, AZ 85706 
(520) 746-1111 

Gennum 

PO Box 489, Station A 
Burlington, ONT L7R 3Y3 
Canada 
(800) 263-9353 
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Libby Owens Ford 
PO Box 799 
Toledo, OH 43697 
(419) 247-4724 

Lindsay Publications 
PO Box 538 
Bradley. IL 60915 
(815) 935-5353 

NC Shop Owner 
1100 Superior Ave. 

Cleveland, OH 44114 
(216) 696-7000 

RF Monolithics 
4441 Sigma Rd. 

Dallas. TX 75244 
(972) 448-3700 

Science/AAAS 
1333 H St. NW 
Washington, DC 20005 
(202) 326-6400 

Society of American Scientists 
1549 El Prado 
San Diego, CA 92101 
(800) 873-8767 

Solutions Software 
1795 Turtle Hill Rd 
Enterprise, FL 32725 
(407) 321-7912 


Designer's Handbook is newly available 
on CD ROM from Audio Amateur 
Publications at $65. 

New Tech Lit 

From R.F. Monolithics, there’s a new 
data book on their SAW filters and low 
power RF transmitters and receivers. 
From Gennum comes a data book on 
unusual video integrated circuits for both 
digital and analog uses. Analog Devices 
has a stunning new ADV601LC wavelet 
compression chip for real-time digital 
video. The cost is $15 in quantity. 

A review on thermoluminescence is 
found in the February 17, 1998 issue of 
Science; see pages 1322 and 1323. 
Sonoluminescence is the blue light 
emitted from tiny bubbles formed by 
cavitation. For largely yet unknown rea¬ 
sons, the bubbles can approach temper¬ 
atures of 50,000 degrees and incredible 
pressures; yet they are easily played with 
on a kitchen table. 

New' trade journals for this month 
include Battery Power Products and 
Technology and NC Shop Owner. The latter 
is on numerically-controlled machine 
tools, laser cutters, rapid prototyping, 
and such. 

Lindsay Press now has a new/old 
Manual of Vacuum Practice book that 
they’ve just added to their already 
stocked “Do It Yourself Vacuum” and 
“Introduction to Vacuum Technology” 
titles. Tw'o other useful resources for 
amateur vacuum technology include 
Steve Hanson’s Bell Jar and Shawn 
Carlson’s unique Society of Amateur 
Scientists group. 

Other new book titles include the 
“gotta have” Troubleshooting Analog 
Circuits from Bob Pease and Mark 
Swank’s Designing & Implementing 
Microsoft Index Servet\ Adobe now has a 
free PDF plug-in for this search engine, 
meaning that you can now do simultane¬ 
ous full text searches with both Acrobat 
and FITML. More on PDF and Acrobat 
can be found at http://www.tinaja. 
com/acrobOl.html. Access to these and 
other great technical books can be found 
at http://w'ww.tinaja.com/amlink01 .html 

The complete set of all 50 federal 
CFR regulations is now available on two 
CD ROM disks for $63 through 
Solutions Software. Included are the 
complete FCC part 47 rules. 

Free samples this month include the 
DCPOl isolated DC power supply from 
Burr-Brown, and an AD158X precision 
(Continued on page 62) 









NEW PRODUCTS 

Use The Free Informatidn Card fdr Fast Response 


Digital Camcoriler 

AT FIRST GLANCE, IT IS EASY TO 
mistake the recently introduced, ultra¬ 
compact ZR Digital Video (DV) cam¬ 
corder for one of today’s popular 
“point-and-shoot”-style film cameras. 
Well, that’s really not a problem as the 
easy-to-use ZR can act both as a cam¬ 
corder and a still camera. The cam¬ 
corder’s horizontal design, simple 
operation, and compact size make it con¬ 
venient for both business and personal 
travelers. Measuring 4 6 X BVg X 2V|5 
and weighing a little over a pound, the 
Canon ZR fits easily into waist pack, 
glove compartment, or briefcase. 


Recording to standard 30- or 60- 
minute mini-DV cassettes, the cam¬ 
corder uses a V 4 -inch interlace-scan 
CCD image sensor to product digital 
video. The digital format produces 
recorded images at least 25 percent bet¬ 
ter than the highest-quality analog 
model. For users who want to transmit 
DV image data directly to a computer, 
the ZR comes equipped with an IEEE 
1394 DV terminal. 

The compact camcorder has two 
recording modes: movie mode for full- 
motion video (SP and LP tape speeds) 
and photo mode for digital still shots. In 


photo mode, a single image is recorded 
to tape along with approximately six sec¬ 
onds of audio; that allows the user to 
record a voice-annotation to accompany 
the photo recording. 

Other features include an optical 
zoom lens (3.9mm ^1.8), 44X digital 
zoom, image stabilization, programmed 
auto-e.xposure, plus a built-in lens cover 
and standby switch. The 2.5-inch, 
180,000-pixel LCD screen adjusts to low 
angle, high angle, and mirror angle for 
self-recording. The screen combined 
with a built-in speaker (located in the 
camera body just behind the screen) 
enables the user to play back recorded 
images with audio immediately. A finder 


unit attaches to the screen, converting 
the LCD into an eyecup-type viewfinder. 

The unit sports an integrated com¬ 
posite-video and stereo-audio output 
terminal so it can be connected directly 
to a TV or VCR. In addition, an includ¬ 
ed compact docking unit offers separate 
composite video, S-video, and stereo 
audio terminals for easy playback. The 
docking unit also includes a LANC ter¬ 
minal for camera operation or editing 
purposes and a microphone input. 

The easy-to-use menu system offers 
digital effects; 12-bit and 16-bit digital 
stereo sound; manual controls for focus. 


exposure, and white balance; shutter 
speeds from to 7gooo second; a self- 
timer; and time, data, and camera data 
codes. In addition there is a world clock 
and an integrated AV output terminal. 

The ZR Digital Video Camcorder 
retails for $1999 and comes with a remote 
control, charge coupler, compact power 
adapter/dual battery charger, finder unit, 
lithium-ion battery pack, docking unit, 
stereo video cables, S-video cable, shoul¬ 
der strap, and a mini-DV cassette. 
CANON U.S.A, INC. 

One Canon Plaza 
Lake Success, NY 11042 
Tel: 800-828-4040 
Web: www.canondv.co7n 


Audio and RF Generators 

PROVIDING HIGHLY RELIABLE, 
cost-effective measurements, a group of 
solid-state, multi-purpose RF and audio 
generators is now available. These 
instruments are meant for the service 
bench, as well as for design and educa¬ 
tional uses. 

The Model 813 RF Generator fea¬ 
tures a 100-kHz to 150-MHz frequency 
range, expandable to 450 MHz on har¬ 
monics. It provides amplitude modula¬ 
tion, a 1-kHz internally generated audio 
tone, and external modulation capabili¬ 
ty to 20 kHz. The unit has a crystal- 
controlled oscillator input, ranging 
from 1 to 15 MHz for generating pre¬ 
cise frequencies. A two-position attenu¬ 
ator plus a fine control for output 
voltage variations is included. Output 
audio level is .2V with a frequency accu¬ 
racy of ±5%. Maximum no-load voltage 
is 250 mV. 

The companion Model 850 Audio 
Generator is designed for a wide variety 
of audio applications. Features include 
low harmonic distortion of <5%, a 10- 
Hz to 1-MHz frequency range, a 15-volt 
peak-peak output, and a large readable 
dial for accurate settings. 

List prices are $177 for the Model 
813 and $183 for the Model 850. 
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microphone has — 64-clB sensitivity and 
1.1k impedance. The tiny thumb-size 
microphone comes vith a push-to-talk 
switch built right into the cord. It’s bare¬ 
ly noticeable, and so lightweight (just 30 
grams) you won’t even feel it. A small 
lapel/pocket clip secures it to your cloth¬ 
ing. It comes with a 4-foot-long durable 
cord with heavy insulation at the crucial 
bend points. 

The MFJ-292’s high-quality dynamic 
earphone and electret microphone gives 
your handheld unit crystal-clear audio. 
It sells for $19.95. 

MFJ ENTERPRISES, INC. 

300 bidnstrial Park Road 
Starkville, MS 39159 
Tel: 800-641-1800 or 601-323-5869 
Fax: 601-323-6551 



CIRCLE 23 ON FREE INFORMATION CARD 


Ultra-X, Inc. 

1165 Scott Blvd.y Suite 101 

Santa Clara, CA 95050 

Tel: 800-122-3189 or 408-261-1090 

Fax: 408-261-1011 

E-?nail: pcdia^tiltra-x.com 

Web: wwwAixd.coin 


CIRCLE 21 ON FREE INFORMATION CARD 

HC PROTEK 

154 Veterans Drive 
Northvale, NJ 01641 
Tel: 201-161-1242 
Fax: 201-161-1343 

Web: WWW. tech expo. co?n/WllW/hcprotek 


Earphone/Micpophone 

THE MFJ-292 (L, K, Y) FEATHER- 
weight Earphone/Microphone is so pri¬ 
vate and quiet that it won’t bother anyone. 
Made of high-impact plastic, the Feather¬ 
weight has an ear-plug earphone that fits 
comfortably in the ear. The dynamic ear¬ 
phone is 8 ohms and handles 250 mW. 

If you whisper closely, the sensitive 
microphone lets you carry on a quiet 
discrete QSO that only you can hear. 
The non-directional electret condenser 



CIRCLE 22 ON FREE INFORMATION CARD 


Computer Testep 

Professional Hardware Diagnostic 
Plus (P.H.D. Plus) is a 16-bit test card 
for component-level testing of AT 386 
through Pentium II systems. This test 
card provides users with a comprehen¬ 
sive range of circuit diagnostics for sys¬ 
tem RAM, ROM, DMA controllers, 
page registers, 8042 keyboard con¬ 
trollers, interrupt controllers, timers, 
CMOS clock, and many other support 
chips. 

Its design incorporates on-board 
flash firmware, memory, and video to 
allow the testing of seemingly “dead” 
motherboards. The use of flash technol¬ 
ogy allows the card to be quickly 
upgraded. Capable of running complete 
diagnostics even if memory, keyboard, 
and video adapter are absent or dead, the 
card’s firmware will run automatically 
upon initialization. 

On power-up, P.H.D. Plus initializes 
the system and runs a complete system- 
bus test, checking the bus functions, 
speed, and performance. It continues by 
injecting its diagnostics (embedded on 
the on-board ROMs) and displaying all 
information on the system monitor. In 
case of video failure, P.H.D. Plus has an 
on-board video connector to re-route test 
results directly to your VGA monitor. As 
each test is conducted, users see the 
results in simple-to-understand terms on 
the screen. 

Combining both comprehensive 
motherboard and peripheral testing, the 
card provides a complete range of diag¬ 
nostic capabilities and eliminates the 
need for multiple products. Its retail 
price is $849. 


TECH MUSINCS 

continued fi‘o?n page 60 


voltage reference you can get from 
Analog Devices. 

From Libby Owens Ford comes 
details about their conductive TEC- 
Glass products. These are fairly trans¬ 
parent conductive-glass sheets intended 
for such practical applications as super¬ 
market non-fogging beer-cooler doors. 

Tutorials and links to hydrogen 
resources can be newly located at 
http://vvww.tinaja.com/h2gas01.html. 
Other new site additions include lots of 
fresh content on wavelets, wind energy, 
Santa Claus machines, and home automa¬ 
tion, plus my new fast-navigation site map 
and master directory at http://vwwv'.tina- 
ja.com/mapOl.html. 

For the fundamentals of starting up 
your own technical venture, get a copy 
of my Incredible Secret Mo?tey Machine II. 
Details per my nearby Synergetics ad. 
Or download my full interactive online 
catalog found at http://vvww.tinaja.com/ 
synlib01.html. 

My new InfoPack “cash and carry” 
consulting service is now going great 
guns. You can get instant answers to 
most any reasonable tech question or 
resource problem. Full details are at 
vwv^Ltinaja.com/infoO 1 .html 

As usual, most of the mentioned 
items should appear in our Names & 
Numbers or the Temperature-Sensor 
Resources sidebars. Be certain to check 
there before you call our US technical 
helpline. Let’s hear from you. 
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TeleEye has everything you need to do Color Video Conferencing. Its comes with built-in high 
quality digital camera, a high speed modem and a state-of-the-art Audio/Video hardware. 

Easy Installation - All you need to 

Self View Window plug in the power cord, TV 

You can see yourself , cable, phone line and phone set. 

as the remote side does. Then, you are ready to get 

connected, visually to anyone in 
the world who has an H.324 
standard Video-phone system. 
Just place a regular phone call. 
After the destination answers the 
phone, press two buttons on the 
telephone keypad and the video 
conferencing is up and running, 
—na-—— $80.00 savings when you 

Full-Screen Display purchase Two, $1199.95. 

Lets you get detailed ^ ^ Stand Alone System $639.95 each, 

view of the remote site. /^o PC Neeaea. 


Remote View Window 


On-Screen Menus 
Easy Control using your 
phone keypad. 




insit 


470 Armour Drive NE Atlanta GA 30324 


404.872.0722 



W 


e e d e r 

Technologies 


AddS4 
Ship/Hand 
US A Canada 


FREE 

CATALOG! 



PO Box 2426, Ft. Walton Beach. FL 32548 


Stackable RS-232 Kits 


DigHaJ I/O -12 I/O pins individually configurable for Input or output DIP 
switch addressable; stack up to 16 modules on same port for 192 I/O points. 
Turn on/off relays. Sense switch translations, button presses, 4x4 matrix 
decoding using auto-debounce and repeat $32 

Analog Input • 8 input pins. 12'bK plus sign seif-calibrating AOC. Returns 
resufts in ImV steps from 0 to 4095. Software programmable alarm 
trip-points for each input DIP switch addressable; stack up to 16 modules 
on same port for 128 single-ended or 64 differential inputs. $48 

Home Automation PC-IO) • Connects between a TW523 and your serial 
port Receive and transmit all X-10 commands with your home-brewed 
programs. Full collision detection and auto re-transmission. $38 

Caller ID - Decodes the caller ID data and sends it to your serial port in a 
pre-formatted ascii character string. Example; *12/31 08:45 B50-663-5723 
Weeder, Terry <CR>*. Keep a log of ail incoming calls. Block out unwanted 
callers to your BBS or other modem applications. $35 


Touch-Tone Input - Decodes DTMF tones used to dial telephones and 
sends them to your serial port Keep a log of ail outgoing calls. Use with the 
Caller ID kH for a complete in/out logging system. Send commands to the 
Home Automation or Digital I/O kits using a remote telephone. $34 


850-863<5723 


Telephone Call Restrictors ■ IR Remote Control Receiver 


Two modes of operation; either prevent 
receiving or placing telephone calls (or 
call premes) which have been entered into 
memory, or prevent those calls (or call 
prefixes) which have 'nor been entered. 

Block out selected outgoing calls. Bypass 
at any time using your password. $35 

Block out selected incoming calls. Calls 
identified using Caller ID data. $46 


Phone Line Transponder 


7 individual output pins are controlled with 
buttons 1-7 on your touch-tone phone. 
Automatically answers telephone and 
waits for commands. Monitor room noises 
with built in mic. •Dial-Out* pin instrxicts 
unit to pick up phone and dial user entered 
numb<K(s). Password protected. $48 


Learns and records the deOa patterns 
emitted by standard infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. 7 individuar output 
pins can be assigned to any button on your 
remote, and can be configured for either 
•toggle* or'momentary* action. $32 


DTMF Decoder/Logger 


Keep track of all numbers dialed or entered 
from any phone on your line. Decodes all 
touch-tones and displays them on a 16 
character LCD. Holds the last 240 digits in a 
non-voiatile memory which can be scrolled 
through. Connect directly to radio 
receiver’s speaker terminals for off-air 
decoding cf repeater codes, or numbers 
dialed on a radio program. $55 
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Mark V Electronics, Inc. 
8019 E. Slauson Ave., 
Montebello, CA 90640 
Catalog 213/888-8988 
Fax 213/ 888-6868 
http://www.mark5co.com 
Email: mark5co@aol.com 


FM Wireless 
TY*35 Microphone 


DIY Audio Electronic Kits 
Lab Equipment kits 
Audio Endosures & more! 


ORDER 

1-800-521-MARK 
1-800-423-FIVE 


Kit skill levels 
A Beginner 
^ Intermediate 
AAA Advanced 
Fast Shipping 
Quality Kits low prices 
In business since 1985 


i SCHOOL PROJECT CORNER 

I po orders welcome from schools 



This is a low power real 
FM transmitter. Transmit 
frequency within 88-108 
MHz. Transmit range 
about 200 ft It has high 


* Vt Shipping Order over $ 100 

SM-48 voltmeter-ammeter or 




^ • sensitivity sound pickup 20.00 

capacitance microphone. May be ^ 


by a 

used strictly for series purposes such as 
remote wireless moniterina. 


Stereo Loudspeaker Protector 


can interface with a 
computer! 4!4 digit 0.55" 
LED display. Tempe¬ 
rature compensated to 
100 PPM/*C. Operating 
temperature range is 
+70®C. Outputs include BCD date, Busy 


0“C to 

and strobe. Panel reading can be latched on hold. 


Regulated DC Power Supply 


TY-25A 


Kit: $ 16.75 


Super fast acting relay protects TR-503 
speakers against destructive 
DC voltages. Can connect 
directly to a power amplifier or 
can use a separate power 
supply. Has a 3 second tum-on 
delay to avoid tum-on thumps. 


Kit: $ 18.75 


It is short circuit proof & has 
overload protection. Output 
voltage is variable over a 
range of 0-50 voRs. Current 
limR trip is adjustable up to 
max of 3A. May use Mark V 
#002 transformer. 


120-250W Mosfet Power Mono Amplifier AF-2 (6 lbs.) 


Power Output: 250W into 4 ohms RMS(42\/X2 6A transformer is 
used). 120VV into 4 ohms RMS(33VX2 4A transformer is used). 
Frequency Response: 3H2-22,000Hz. THD: <0.03%. Signal to 
Noise Ratio: 91 dB. Sensrtivity: 1V RMS at 47k. Load Impedance: 4 
or 8 ohms. Power Requirement: ±46VDC 4A or ±60VDC 6A. May 
use Mark V model 012 Transformer. Suggested Capacitor 8,200uf 
Kit: 76.33 AsiSb.$ 114.80^°°'' °20. Suggested Metal Cabinet LG-1925. 



300W High Power Mono Amplifier TA-3600 (5 lbs.) 


75.65 

Asm^S 115.00 



Power Output: 300W Into 8 ohms RMS. 540W music power Into 8 
ohms. Frequency Response: 10Hz-20KHz. THD: < 0.05%. 
Sensitivity: 1V RMS at 47K Power Requirement: 60 to 75 VIDC at 
8A May use Mark V Model 007 or 009 Transformer. Suggested 
CapacRor: 8,200uf 100V Model 020 CapacRor. Suggested Metal 
Cabinet LG-1925. 



42.45 

Kit:$3K4» 
Asmb.S 69.94 



Power Output: OOW per channel into 8 ohms. THD: < 0.05%. 
Frequency Response: DC to 200 KHZ, -0 dB, -3dB @ 1W. Power 
Requirement: 30V AC X 2 @ 6A. May use Mark V Model 001 or 
008 Transformer. Suggested CapacRor 8,200uf 50V Model 017. 
Suggested Metal Cabinet LG-1924 


$13.85 
9.50 
• 17.50 

32.50 
26.00 

10.50 
41.45 
20.79 

21.50 



120W -I- 120W Pre & Main Stereo Amplifier TA-800MK2 (4 lbs.) AA 


Power Output: 120W Into 4 ohms RMS. 72W into 8 ohms RMS. 
Frequency Response: 10-20 KHZ THD: < 0.01%. Tone Control: 
Bass ±12dB, Mid ±8dB, Treble ±8dB. SensRivRy: Phono Input, 
3mV into 47K Line, 0.3V into 47K. Signal to Noise Ratio: 8^B. 
Power Requirement: 40V DC @ 6A. May use Mark V Model 001 


Kit: 61.13 Asmb.$ 86.95 or 008 Transfomr»er. Suggested Metal Cabinet Model LG-1924. 


80W + 80W Pure DC Stereo Main Power Amplifier TA-802 (4 lbs.) AA 


30W -F 30W Pre & Main Stereo Amplifier TA-323A (1 lb.) 


H8Bl 


29.25 

Asmb.S 50.50 


Metal Cabinets 
Aluminum Front Panel 


LG-1273 3x12x7' (4lbs.)$ 26.50 

LG-1684 4x16x8" (7 lbs.) 32.50 

LG-1924 4x19x11V4"(10lbs.) 38.25 
LG-1925 5x19x1 r/2"(10 lbs.) 42.00 
LG-1983 2Vix19x8" (7 lbs.) 35.25 
LG-1927 7x19x1iy2"(15ibs.) 52.50 


Power Output: 30W into 8 ohms RMS per channel. THD: <0.1% 
from 100 HZ to 10 KHZ SensRivRy: Phono 3mV @ 47K. Tuner, 
Tape 130mV @47K. Signal to Noise ratio: 80dB. Power 
Requirement: 22 to 36V AC, 3A May use Mark V Model 002 
Transformer. Suggested Cabinet LG-1684._ 


% 


Melody Generator A 
6W Mini-Amplifier A 
0-15V5A Regulated DC PS ^ • 

36W Class A Power Amp. AA 
Dynamic Noise Reduction 
Multi-Function Control SwRch A 
20 Bar/Dot Level Display AA 
Microphone Mixer Mono Amp. A 
Superior Electronic Roulette A 
Digital Clock wRh Melody AlarmA 25.00 
Stereo Pre-Amp wRh Mic Amp. A 10.78 
Mini Stereo MuRi-Input Amp. A 30.50 
130-in-one Electronic Lab ^ 29.99 

SEE OUR CATALOG FOR MORE KITS I 


Fluorescent Light Driver 


T\j2 ^ (1 lb.) This unR drives 6-40 
watts fluorescent light 
for portable and 
emergency use. Works 

y.yy battery. Includes a "Hi- 
Efficiency SwRching Mode 1C Driving 
CircuR" suRable for use wRh different lights. 


500-in-one Electronic Lab Kit 


KA-904 $129.99 Contains Rs own conrtputer 
wRh a simple explanation 
of the basic(Assembler) 
language required for 
operation. Compile pro- 
granrts to discover how 
computers operate while 
gaining an understanding 
of hardware & software. 
VMth easy-to-follow man¬ 
ual which explains by comprehensive 
diagrams. Requires 4 "AA" batteries._ 


150MHz 8 Digit Frequency Counter 


SM-100 (2 lbs.) Is used for 

adjustment, test & repair 
Qo|o \ of any kind of high 

j frequency circuR pro¬ 

ducts. it can give up to 8 
digR of resolution for a 
wide frequency range 
10Hz - 150 MHz. The 
last input frequency can 
HOLD on the display for 
future reference & 
comparison. The circuR 
structure is compact & reliable for the most 
updated A/D LSI drcuRry. The input 
medance is 1M oli 


60 + 60W Stereo Power Amp. 


SM-302 (11 lbs.) provides 3 input jack 
pairs. One pair accept 
a high impedance 
micro-phone. The tvw 
remaining pairs are for 
Kit:$^^5t<X) 76.50 high & low level input 
sources. Power Output: 60W per channel 
into 4 ohms RMS. 20Hz-20KHz. 
THD:<0.1%. Input SensRivRy :Mic /Guitar 
lOmV, Hi 380mV, Lo 640mV.Ready to plug 
in when assembled. 




68.00 

00 


m 


Transformers (5-12 lbs.) 

'^*Toroldal Transformers 300-in-one Electronic Lab Kit 


#001 

#002 

#003 

# 008 -^ 

#009^ 

# 012 -^ 


28V/30VX2 
36V x2 
40V x2 6A 

28V/30VX2 6A 
48/53V x2 8A 
33/40/42VX2 6A 


6A$ 30.00 
3A 25.00 
32.00 
42.00 
68.00 
52.00 


Minimum order; $ 20 00. We accept Visa. MasterCard. Money Orders, and Checks(allow 
2 weeks for clearance). We ship by UPS ground inside US (min $6(X)) and ship by US 
mail outside US Please call our operator for orders over 2 lbs or foreign orders 



Learn about transistors, 
capacRors & electronic 
circuRs. Build electronic 
games, battery checker 
& more. It even includes 
a breadboard for adding 
your own components. 
\ Complete with easy-to- 
efollow manuel. Requires 
^99 49.99 6 "AA" batteries. (6 lbs.) 


CIRCLE 325 ON FREE INFORMATION CARD 
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m LASER WINAOW BOUNCE SCIENCE PROJECTS 

Remarkable concept allows user to hear sounds within a 
premise over a beam of laser light reflected from a , ^ 
window or similar surface. Experimental device provide 7 /■! 
hours of Interesting and educattonal use. Utilizes a visible^ 
red loser that simplifies alignment and discourages 
Illegal use. Usable range will vary-expect about 20 to 50 
meters. C^tlorKil ler\s will Increase range 200 to 400 
meters! Further range requires expensive optics. 

Requires a sturdy video tripod (not Incl.) Caution-check 
local law In your state If planning to use for accessing 
oral communication. RfeuiRES OPTICAL AUGNMENT 

IWB5 Plans. $20.00 LWBSK KIT/PLANS. $149.50 

LWB50 Ready to Use With Selected Laser Pointer.. $249.50 

LWB70 Above With High Performance Laser Gun Sight, Long Range 


USES SCATTEJIED AND 
DIRECT REFLECTIONS 


Extender Lens and Cushioned Headsets. $299.50 

"1 



n 


WIRELE 

" ^ All BilBTe 


ALL PARTS TO BUILD 6 EXCITING 
TRANSMITTER PROJECTS 


7 

Super SensHtve Ultra Clear 

IMile* Voice Transmitter 


2 

7 MSe * Telephone Transmitter 


3 

Une Powered Telephor)e ITanamllief 
Never Needs Banertesa 


4 

Tracking/Homing Beacon 
"Beeping Transmitter' 

T\ 

5 

TTansmlttet Rebroadcasts 

Video or Audio Outputs PgYMl 

} 

6 

Short Range TV/FM Disrupter 1 

NEAT PRANtSn Discretion Advised i 


\ All 6 Above Kits Plus FREE Info Data Pack on 

1 HELPFUL HINTS Building arnl Tuning' Wireless Devices 


COMBOX Parts and Plans for aboveL$59.50 
COMBOP Plans for all the above!. $10.00 


ULTRA BRIGHT LASERS 


4 to 7x brighter 650-630 nm Radiation 


AIL METAL CONSTRUCTIGN 
1 YEAR WARRANTEE 


™ . 1 


BATTERKSINCIUOEO 

lA PN65]5mv/ equiv 2000 ft. $29.9 5 

Fqcusablp'h^: 

■ TaSER POlhTTERST"^ liirB«Spoll 
LAPA/45f Focusable Above LAPN6S..$39.9S 
Focusable/4000* Range. $69.95 


FANTASTIC VISUAL EFFECTSfl 

Con^Oi^O0yAc«Pr4ediVkUsUw. 
OcMllmarajGeomelrtc9i^ondPcNt«nL 
GfMlConlnjctotAldUorSlpeddlJ^^ XjT) 

Ptoduc«oSmclUoN9»w. 

LASER PATTERN GENERATOR 
SCofnpiMUahtDMignt 
ftb on Ybur CPxiAn 
Inchidti 3IP44 BaHiiriM 

IAPN6SPT15 mw equlv067Onm...^29.P5 


TRANSISTORIZED TESLA COIL 

TURNS A LIGHT BULB INTO A 
SPECTACULAR PLASMA DISPLAY 


Transmits Wireless Energy 
Noiseless Opefxxtion 
Pyrotechnic Effect 
12 VOC/5 Amps or Battery 
115 VAC OptioTKil Converter 
Adjustable Frequency 
Control For Effect 

TCL5 Rotls . $8.00 

TCL5K Wt/Rans. $59.50 

TCL50 Ready to Use. $109.50 

12DC/7 12VDC®7Amps. $39.50 




!> 


HOVERBOARD PLANS 


Kit Soon to be Available . 

28Poo«of'hOfWto*bulda 

maqnetlc force field capable of * , 

coruoinlna a column of kxVzed air 

up to severol pdi Proven theory 

may require odditlorxjl expef1mentS^>i^, 

HOVER Plans. .1.425.00 


3 Ml FM BROADCAST 
TELEPHONE TRANSMITTER 


lUnoblt On FM Bfoodooit* OcoritanI ^Isphons 

UeVy Wram WnVi ITO1S ■ UMQ 

VWPM7#f KIt/Plans. $39.50 

BEEPIK Beeper Alert KH..$19.9S 


JACOBS LAPOER 


Observe a pyrotechnical 
dbpkty of "troveBng" fiery 
pkttmo. Starts oft at 1/2" ore 
and eiq>arKb to over 3" 
before evaporating irrto 
spoce. This b on eac ce le nt 
attention geitting dbploy os 
wel os a winning soerKe 
pro{ect1l With arc contT^ 

JACK1 F^ans. $8.00 

JACKIKidt Minus Cose. $129.50 

JACKW Ready to Use. $249.50 


12KVGEN20 PvA Supply Only. $99.50 

12KVGEN2K\Q\ of Pwr Supply. $79.50 


SSOKV TESLA COIL 

W-W of Explosive 
Bolts of Lightning 
Transmit Wireless Energy 
Strange and Bizarre 
pyrot^nical effects, 
ion Motors Anti-Gravity 
Size 20" H X 8" Sq 
Weight-25 Pounds 
115 Volts/2 Amps AC 

Labeled "Use Caution" _ 

arcs Plans. $15.00 

BTC3K KIt/Plans. $399.50 

BTC30 Ready to Use. $499.50 

BTC4 Plans SOOKv 24 to 30‘. $20.00 



HIGH CRME AREA SKUIUTY! 


INFINITY+ TRANSMITTER! 


BURNING LASER RAV GUN.^ 

W45T5Tl«ITkF 

-m 

A FUTURISTIC 
C0NCEF»T!! 

. $20.00 


BLASTS THtU HE 
HARDEST OF MET/ 


AM Parts 
Available 


LAGUN2 



BURNING C02 BENCH LASER 

HOTTER THAN 
MOSTTORCHESI 
AUParts 
Available 

LC7 Plans. 




KINETIC ELECTRIC GUN| 

PIONEER A FUTURISTIC 
WEAPONI 



GRAVITY GENERATOR 

Demof ts trote s a unique 
phenomena of electrical 
neoctions that produce the 
effect of "ontHgrovity". Ybu 
bu3d and levit^ a smaH 
mock space ship from sim| 
moteriak. Excellent i 
demonstration of a 
fosdnoting method of 
••vitotion. Levitate an Object! 

GRA1 Plans and Book. $20.00 

GRA1K PwrSupKlt/Plans...$P9.50 
GRA10 Assbied Pwr Sup...^ 749.50 


BlECimtcmnOSK 
m mi> CONTROL 


500 Joules Energy Storage 
Constant Current Charging 
Triggered Spark Switch 
BcHltftic VWooHm 
PROTOTYPED IN OUR LABS Handheld Battery Operated 
JOIN TNE RESEARCH I Labeled A Dangers prtxiuct 

EGUN1 Plans with Parts List. $20.00 

All Parts are IndMdually Available 


ROOM MONITOR/ UNE GRABBER/CONTROLLER 


9MONtrOR YOUR PREMISES 

Amid ambuVwt arvi broofc Ins. 

9 ACCESS ON GOING CALLS 

LooQNYtded teenooeoll 
9CONJROL 8 APPLIANCES 
Remote corttrol you homelll 

9 extra added PEAJUREIII 



TELCON3 Plarrs. SIO.OO 

TELCON3K Klt/Pkms. . $99.50 

TELCON30 Ready to Use. $199.50 

Programmed wm bum m Btmtt ALS8T 


HIGH POWER STUNGUNS 

SWN100 lOOKV StunGun...429.50 
SWN200 200KV StunGun...44P.50 
SWN300 300KV StunGun...45P.50 


INFORMATION 

UNLIMITED DEPTEN W98 
BOX 716 AMHERST. N.H. 03031 


PHASOR BLAST WAVEiKTOL 

130 db Of Directional Sonic 
Shock Waves Energy 
Handheld and Battery Operah 

PPP1 Plans. $8.00 

PPP7AfKlt/P1ans. $49.60 

PPP10 Ready to Use. $79.50 


'EPjSrOL 

" I 

.50 • 


ATTENTION! EXPQdMDniRS 


Botteiy Powered Mini Sized 
Modules 


for reseorchin: 

HOVERCRAFT, K>N GUNS 
FORa FiaOS, SHOCKERS etc 

MINIMAX4 4KV®10ma. Z.$19.50 


3Mi FM BC TRANSMITTER 

Safety Product Alows Ustenirro 
to Q^ldren or Invalids In 
Harardous /Veos, Poob. Ponds 
etc. Great Security Intrusion 
AlertI Uses FM Table Top Radk>. 

FMVtIC Klt/Plons. $39.50 


lONRAYGUlU I PROJECTS ENERGYI 
Star Wars 
Technology 
Demonstrates/^/^ 

Weopons Potentkill 

70G7AfKlt/Plans. $99.50 



Generates Highly Effective 
Audible and Vbuol StimuH 
WHhBio-FeedbockThot 
Con Induce Hypnotic os 
Well os ALPHA Relaxed 
States of the Mind. Place 
Subjects " Under" Your 
Control. Enhances Hidden 
PSYCHIC AbHityin Morr 
People! 

MIND Plans.. $15.00 

MIND2K\(\\ and Plans. $49.50 

MIND20 Assembled. $89.50 


> 


TELEPHONE TAPING SYSTEM 

EXTENDED X4 PLAY.49^ NL. 

Tapes Phone ConvwMNon 
ZOMegsIf^Zl OwckLawsi^ 

1AP30X Ready to Use. $84.50 

BEEPW Beeper Alert. $29.95 


SHOCK FORCE FIELD/VEHICLE 
OBJECT ELECTRIF1ER ^ 

WandLBMtHN 


, CAUTION 

OraatPaybock Manlrqpp*)g 

WiMQuyri eutogaer 

SHKIKKH of Pwr Module....4»9.50 


ATTENTION!! RAILGUN EXPERIMENTERS 

HIGH ENERGY PULSER 


EXPERIMOJTORS AND ^ 
RESEARCHERS 


RAIL GUN, COIL GUN, EXPLODING WATBZ, ANTIGRAVITY, MASS 
WARPING,LMAn0N, PLASMAPROPULSIOK,LATTiaSNAPPMG, EMPetc 

• Lossless Eneray Charging 
e ProgrammobTe Voltage to 2 KV 

and Energy Control to 3 KJ 

• Triggered Spark Switch [1KJ] 
e Umversol 12 VDC or 115 VAC 

. 7.5 X 7.5 X 7" Ught weight wriTQunT 

HEP3 Plans High Energy Pulser/lgnitor..”.r..V?.".r..". . $15.00 

HEP3K Klt/Plans (Minus Energy borage). $199.50 

HEP30 Trembled (Minus Energy Storage). $299.50 

HEPCAP 800 Joules Energy Storage. $199.50 



24 Hr Toll FREE "Orders Only" Line )-600-221-1705 
Fax Your Order to 1 -603-672-5406 
9 to 5 pm EST Information Line 1-603-673-4730 
See Our Web Site at http://www.amazing1.com 


We Accept MC, VISA. Cash. MO. 
Checks. Please add $5.00 
Shipping. COD Orders Add 
Additional $4.75. 

FREE CATALOG ON REQUEST1I 


65 


July 1998, Electronics Now 












































































































Electronics Now, July 1998 


66 












CALL TOLL FREE 
(800) 292-7711 orders only 
Se Habla Espanol 


C&S SALES 

EXCELLENCE IN SERVICE 


20MHz Sweep / Function 
Generator with Freq Counter 
B&K 4040 


• 0.2Hz to 20MHz 

• AM & FM modulation 

• Burst Operation 

• External Frequency 
counter to 30MHz 

• Linear and Log sweep 
10MHz B&K 4017 $309 
5MHz B&K 4011 $239 




399 


Model M-6100 

The M-6100 is Elenco’s most sophisti¬ 
cated meter with almost every possible 
feature available. The M-6100 even 
has a computer Interface for viewing 
and storing data on a personal comput¬ 
er. It comes complete with software, 
RS-232 cable, test leads and manual. 


■125 


Model XP-581 

4 Fully Regulated DC Power Supplies In One Unit 
4 DC voltages: 3 fixed - +5V (g> 3A. +12V @ 1 A. -12V @ 1A 
1 Variable - 2.5 - 20V @ 2A 


WE WILL NOT BE UNDERSOLD C&S SALES, INC. 

150 W. CARPENTER AVENUE 

UPS SHIPPING: 48 STATES 5% WHEELING, IL 60090 

OTHERS CALL FOR DETAILS FAX: (847)541-9904 (847) 541-0710 

IL Residents add 8.25% Sales Tax http://WWW.elenCO.COm/CS_Sales/ 


T 15 DAY MONEY BACK 

H_ GUARANTEE 

]^QI\ FULL FACTORY WARRANTY 

*-* PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Volt Alert™ By fluke 

Volt Alert™ is the new pock¬ 
et-sized AC line voltage 
detector from Fluke. Easy to 
use - just touch the tip to an 
outlet or cord. When it glows 
red, you know there’s volt¬ 
age in the line. 

Electrician's, maintenance, 
service, and safety personel 
can quickly test for ener¬ 
gized circuits and defective 
grounds on the factory floor, 
in the shop, or at home. 

• Fits in shirt pocket for con¬ 
venience. 

• All outer surfaces are 
unconductive for safety. 

Detects voltage metallic contact. 

#1AC»19.=° 


XK-700 Digital / Analog Trainer 

Eienco's newest advarx:ed designed Digital / Analog Trainer is spedaly designed for 


school projects. II Is built on a single PC board for maximum refiabiBty. It includes 5 built- 
in power supples, a function generator with continuously sine, triangular and square wave¬ 
forms and a 1560 tie point bredboard area. Tools and meter shown optional. (Mounted In a profes¬ 
sional tool case made of reinforced metal). 


XK-700 

Assembled and Tested 

* 189 .“ 

XK-700 - SEMI KIT 
w/ Fully Assembled PC Board 

$1 74 95 

XK-700K - Kit 

* 159 .“ 


Made in the USA 


• Capacitance .IpF to 20pF 

• Inductance IpH to 20H 

• Resistance .01 n to 
2000Mft 

• Temperature -20*C to 
750 ^ 

• DC Volts 0 - 20V 

• Frequency up to 15MHz 

• Diode/Audible 
Continuity Test 

• Signal Output Function 

• 3 1/2 Digit Display 


Technician Tool Kit 


TK-1500 


LOOK FOR OTHER 
MONTHLY SPECIALS 
ON OUR WEBSITE 


DIGITAL LCR METER 


Model LCR-1810 ^ 


$ 


99 . 


SATELLITE FINDER 

Model SF-100A 

• Aligns Satelite Dishes 

• Range 950-2050MHz 
Ml • Audio Tone 

• Compact Size 

• Self Power Check 


Digital Multimeter 
Model M-1700 

$3995 


28 tools plus a DMM 
contained In a large 
flexible tool case with 
handles ideal for 
everyone on the go. 


Kit Corner 


11 functions including freq to 
20MHz, cap to 20pF. Meets UL- 
1244 safety specs. 


over 100 kits available 


AK-700 

SI 4 95 

Phone kit 
with training 
course. 


RADIO CONTROL CAR KIT 
MODEL AK-870 

• 7 functions 

• Remote control 


included 


No Soldering Required 


Model AM/FM-108K 
Transistor Radio Kit 

with training course 

»29.=® 




35mm Camera Kit 

Learn all about photography 

AK-540 


No Soldering Required 


The New DMM900 Series Handheld Digital Multimeters 

For high-performance digital multimeters that are accurate, reliable, and rugged, the DMM900 
Series extends the Tektronix lino of already affordable DMMs. Twice the accuracy. Up to 10 times 
the resolution. And a full range of capability that spans voltage, current, digital multimeters fea¬ 
tures a dual numeric display, 3-year warranty, and autoranging capability. All backed by the relia¬ 
bility of the Tektronix brand. 

Features 

DMM912, DMM914, 

DMM916 

• 40.000 Count Display 
•0.06% Basic DC Volts Accuracy 

(OMM916) 

•DC Voltage Ranges from 400mV to 
1.0000 V 

•AC Voltage Ranges from 4V to 750V 
(True RMS) 

• AC and DC Current Ranges from 

io.ooomAio 10A DMM 912 DMM 914 DMM 916 

• Resistance Ranges from 4000 to 40MO ^ ^ UIVIIVI » I H UMIVl 5# ID 

• Capacitance Ranges from 4nF to 40 mF $189 $235 $275 

• Frequency Ranges Irom 400Hz to 2MHz 

• Temperature Measurements from 
■50^ to ♦OeO'C (OMM916, DMM914) 

• 3 Year Warranty 

• CE Marking 


GUARANTEED LOWEST 
PRICES ON TEK DMMs 


CIRCLE 322 ON FREE INFORMATION CARD 
























































GUARANTEED LOWEST PRICES C&S SALES, INC. 

150 W. CARPENTER AVENUE 

othIrTcTutor WHEELING. IL 60090 
Sms ^25% FAX. (847) 541-9904 (847) 541 -0710 

http://www.elenco.com/cs_sales/ 


T 15 DAY MONEY BACK 

H_ GUARANTEE 

FULL FACTORY WARRANTY 

*-* PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Same Day 
Shipping 


C&S SALES 

Your one stop source for 
all your electronic needs! 


:ALL or WRITE FOR OUF 
NEW FREE 64 PAGE 
CATALOG! 

(800) 445-3201 


Fluke Scopemeters 

123 ....NEW. $950 

92B.$1445 

99B...NEW....$2095 
105B.$2495 

ALL FLUKE 
PRODUCTS 
ON SALE 

B & K PRECISION 
SCOPES 

100MHz THREE-TRACE 
Model 2190A 

• Dual lima baia 

• Signal (May Una 

• 15KV accalafalmg voltaga 

M 295.00 

60MHz DUAL-TRACE 
>*oaoi2i6o 

-- - • Dual lima biM 

L -iflBH • SignaldalayUna 

V I • V m(x)a-<tiplayt two aignais unra- 

II '■HBHi latad m rra(|uancy. 

^ % -Componanllaalaf 

- *895.00 

40MHz DUAL-TRACE 
Model 1541C ; SfIT. Z TI S ' 

• Voao sync aaparatora 

• Z-axis input 
•Saigla Swaap 

, •VnwiacJlaplayatwoaignaltunfa- 

' 1 i ^ la tatt m traty jaocy 

IjT»afa4r •Componanllaalaf 

-~ *695 

eOMHz, CURSORS & READOUTS, DUAL TIME BASE 

MoHrI 99Rn • Coraora and raadoola 

Moaei . imV«(v aanaitlvily 

23 caMvatad rangaa • main Dm# basa 
19 calPrtltd rangas • dtiayad tmi baia 
Signal (May lima 

^ ’ V-nrada - displays 2 aignalt unra- 

lalsd m Irsquancy. 

Componani tsalar 
Z-axit Input 
•Smglaawaap 

*1225 

20MHz DUAL-TRACE 
Model 2120B • 2 Year Warranty 

Special *375 

Model 2125A with delayed sweep 

^ *539.95 

n . . • ImV/drviaion sanaltivtiy 

' ■ ^ C • AUTONORM triggarad swasp oparakon 
• AC.TVH.TWandNnacouping 
——•Caltiralad 19 *tap tima^)aaa witn xio 
magnihar 

• Compact tow-proMs daaign 

Affordable Spectrum 
Analyzers by B&K 

500MHz Series I 1.05GHz Series 

Model 2615 - $1595 I Model 2625 • $2395 

Model 2620 w/ tracking I Model 2630 w/ tracking 
generator - $1895 | generator - $2995 


Quality Scopes by Elenco 

Lowest Prices of the Year! 


60MHz 
DS-603 *1350 

• Analog / Digital Storage 

• 20MS/S Sampling Rate 

s-1360 *749 

• Analog with Delayed Sweep 

100MHz 

s-1390 *995 

• Analog 


40MHz 
S-1345 *569 

► Analog with Delayed Sweep 

s-1340 *475 

• Analog 


2 Year 


Warranty 


25/30MHZ 
DS-303 30MHz *1095 
DS-2032omh2*725 

• Analog / Digital Storage 

s-1330 *439 

• 25MHz Analog 

• Delayed Sweep 

S-1325 ^325 

• 25MHz Analog 


SIMM MODULE TESTER 

B&K898 ^025 j <1 

Tests 72 and 30-pln SIMMs to 36 bits. a 

Stand alone and portable. No other equipment | 
required. V 

Automatically Identifies width, depth and speed \ 
of SIMMS. 

10 built-in tests kJentily most memory defects. \ 

Preheat cycle poor to test. ^ ~ 

PORTABLE SEMICONDUCTOR TESTER 

B&K 510 

• In or out-of-order circuit tests for 
transistor, FETs, SCRs and dar- 
lingtons. 


Fluke Multimeters 


Model 70III 

$85 

Model 83 

$235 

Model 73III 

$115 

Model 85 

$269 

Model 75III 

$139 

Model 87 

$289 

Model 77III 

$154 

Model 863E 

$475 

Model 79III 

$175 

Model 867BE 

$650 

B&K Precision Multimeters 

Model 391 

$143 

Model 388A 

$99 

Model 390 

$127 

Model 2707 

$75 

Model 389 

$109 

Model 2860A 

$79 

Model 5390 

$295 

Model 5370 

$219 

Model 5380 

$265 

Model 5360 

$195 


$199.00 


MX-9300 

Four Functions in One Instrument 


Features: 

• One instrument with four test and measur¬ 
ing systems: 

• 1.3GHz Frequency Counter 

• 2MHz Sweep Function Generator 

• Digital Multimeter 

• Digital Triple Power Supply 

• 0-30V @ 3A, 15V @ 1A, 5V @2A 


CIRCLE 322 ON FREE INFORMATION CARD 
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Slot Machines 




w 

\:%fW 




$ 449.00 

Free Shipping 

Slot Machine Demo 
Video $5.99 
40 - Minutes 

SS* High 20* Wlda 14* Dttp 

Brachura $ 1.00 

Magic Box 
Test Chips 
Filter Kits 

Notch Filters 


’’V 

' ■■ ■} 
: ’ 


ifci 




Video Media www.nutnet.com 
P.0.Box93/G025 
Margate, FI. 33093 

(9541-752-9202 



FI^ENPLY LITTLE 

MICRO CONTROLLER 



...packs a METiN punch 

a.k.a. "Steroid Stamp” 



•39 1/0 8 A/D (10 bit)* 


• I28K SRAM + I28K Flash* 


* LCD/Keypad Interface * 


* Fast 16 bit Motorola CPU * 


* Affordable C Compiler * 


* Comprehensive s/w Library < 


:s:&l 

"iutf 

•7.# 

■id 


SS 

O) 

5 

o 

Z 


c 

o 

0 

LU 




Intec Automation Inc. 

www.islandnet.com/~iii 


v: 250-721-5150 
fx:250-721-4191 
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7 SECOND 1C REMOVER 

Remove 100's of good IC's per hour 
WonWamage IC's or circuit boards 



8 Desoldering Tools 
(Remove 6 thru 40 pin IC's). 
10 Desoldering Tools 
(Remove 6 thru 64 pin IC's). 


$ 89.95 
$114.95 


FRANKS ELECTRONICS 

P. O. BOX 357 — GLEN. MISS. 38846 
Orders By Mail Only. No COD'S. 





mfaiijture 2.0” by 2.8” module 
plugs verticaly Into soldcrtess 
breadboard (or easy development 
BOOT/RUN switch for easy 
programming via PC serial port 
al I/O fines on dual row connector 

'"Complete modubr prototyping systen^j 

Eapamloo KccMories avilable! j 


ft 


’"For jutf ll$74.95, our Surter Package (ADI ISP) pros Ides every- ' 

thing you need to get going fast! Now you can hameu the power 
of the popular 6MIICII in your projecu! Includca AUAPT>I1 with 
68HC8I1E2, providing 2K EEPRO.M (re-programmable). 8 channel 
8-bil Analog-to-Digilal Converter (ADC), hardware timers, count¬ 
er*. interrupts. Serial Peripheral Interface (SPl). Serial Conununi- 
cation* Interface (SCI). & more! On-board RS-232 interface (cable 
included). 5-volt regulator. S.MlIz crystal, reset circuit, and conven¬ 
ient program'run switch. Comes with non-commercial version* of 
HCII Amcmbler. BASIC, ft C. a* well as handy utilities ft exam¬ 
ple code. Include* Motorola 68IICII Pocket Programming Refer¬ 
ence Guide and manual with schematic. All you need b a PC to 
write ft program your software, a DC power supply, and a solder- 
Ics* breadboard (or protoboard) to build your application circuits 
(or use our modular accessories). 


Visa • MasterCard > AmericanF.spress • Dltcover 


TECHNOLOGICAL ARTS 

300 Aragotia BlvvL. Suite 102. Dox 418, Va. Dcarli. VA 23462 
1644 Uayvirw Avenue. Box 1704, Toronto. ON M4G 3C2 
\'oirc/rax:(4161963-8996 wwur.interlo^com/ ' tcdiart 


Printed Circuits 
in Minutes Direct 
From LoserPrint! 


8 1/2''X IT 
* Or Photocopy 
**Usc stondorc) 
household iron 
or P-n-P Press. 


1. LoserPrint* 

2. Press On** 

3. Peel Off 

4. €tch 



Use Standard Copper Clad Board 
20 Shts $30/ 40 Shts $50/ 100 Shts $100 
Visa/MC/PO/Ck/MO $4 S&H 
Tcchniks Inc. 

P.O. Box 463 
RIngoes NJ 08551 

ph. 908.788.8249 fax 908.788.8837 
http:\\chelsea.ios.com\~techniks 
Retail Dealer Inquires Invited 


FREE SERVICE TIPS 
PROGRAM 

KD T-V g g/ 

18,700 tipjf (Mi® 

TV - VCR - Camcorder - Audio 
Computer Monitor - Microwave 
Download from our website HJB 


hltp://www.kdtvlwe.com 
Upgrade to full version 46,000 tips 
only $59 

Used by professional repair shops! 

Disk program runs In Dos or Windows 

• Symptom Search • Print & Edit 

• Tips Exchange • Add your Ups 

KD TV / Indiana Wholesale Elect 
514 3rd St., Aurora IN 47001 

1-888-KD-STIPS 


Make your own 
circuit boards at home!! 

Don't project-board your electronics circuits, 
AlTord-A-Board them!! Our complete line of 
circuit board nianuracturing equipment lets 
you create professional single or double-sided 
circuit boards in your own home. We man¬ 
ufacture atTordable. developing, etching and 
stripping tanks. Alford-A-Board is your source 
for 2-sided photo-sensitive copperclad board . 

12x12 FR4 1 07.. DSS15.99 
Call for our low', low' pricing on film, 
chemicals and drill bits. 


Afford-A-Board 
HO. Bo.x 32613 
Kansas City, MO 64171 
Tel: (913) 385-1843 
Fax: (913) 895-9330 
(888)454-1017 

VIsa/AMEX/MC/Cash CODAIO 


Microcontroller Tools 


PIC In-Circuit Emulator 
for the PIC16Cxx from $295 
PIC Programmer $ 155 

80C552 (8051) Development 
Training System $235 

68HC11 SBC $120 

ROMY-16 EPROM Emulator 
from $195 

Universal Microprocessor 
Simulator/Debugger (including 
Assembler, and Disassembler) 
$100 each CPU 

J&M Microtek, Inc. 

83 Seaman Rd, W Orange, NJ 07052 
Tel:(973)325-1892 Fax:(973)736-4567 
httD://wrww. im-micro.com 



Laser Modules 

Variety of laser modules from 635 to 830 
nm with 5-40 mW output power. World 
Star Tech, also has TTL modulated laser 
modules, adjustable focus laser modules, 
line generators and etc. 



Laser Pointer 

Pen-size laser pointer has a range of 150- 
200 yard with high quality laser beam. 

Ask for laser modtdes and laser pointers catalog 
World Star Technologies, Inc. 

20 Carlton Sir. Unit 1626 
Toronto, M5B 2H3 Canada 
Ph: 416 204 6298 Fax: 416 596 7619 
laser(S)arcos.org 

You can visit us on http://web.arcos.org/laser 
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[IttI Haue Gneat Connections” l! !|!l 


11 iin j- 

Computer - Communications 


Network - Audio - Video 

1_L 

— 


www.rogerssystems.com 


^ o 

V 


MONITOR 

CABLES pi 

6*HD15T0 5BNC . f 

MALE TO MALE [ P 

CC-VGA-5BNC i 

CD Jewel Case 

Replacement for 
—original case 

[' 0 i| #TM-CD1 

*.40 each 

Magnetic Mount 

Antenna t 

Standard UHF \ 

connector, \ 

Portable \ — 

12in.tall, sysQeachl 
long cord ' 

PRINTER CABLES 

10’ DB25 TO CENTRONICS 

MALE TO MALE 

FOR HR EPSON. 

CANON AND OTHERS 

CC-PR1-1284 

$9 Qfi 

Microphone 

Stick-on monitor or clip on or 
stick onshirt 6 ft. cord; 

_,^condenser mic. 

© #TM-MIC-2 

^ 2 ^ each 

^ 100/$1.00 

Multimedia 

Microphone 

Slim-desktop 

microphone 

TM-MIC-3 

Parallel Port 

DB25 Female to 26 pin socket 

#CN-702 $.50 each 

100/$.40 

FLOPPY DISK FILE 

HOLDS 100 DISCS 
W/KEYLOCK 

#TM-DSC-3 

each 


TV on PC 




Special l-EEE 1284 
Printer Cable 

10’ Bi-Directional 
DB25 Male to 
Mini Centronic 36 
A.KAtype“A--“C- 

#CC-PR6-BIMIN 

$.89 each 


ANDREA HEADPHONES 
W/MICROPHONE 
-NOISE CANCELLING 
MICROPHONE- 
-USE WITH LEFT 
OR RIGHT EAR- 
#TM-165-MONO ^ 6 ^ each 



Designer Mouse 

3-button serial mouse 
driver included 
TM-290 $6.Q^each 


1” CASE STICKERS 

ASSORTED CASE 
STICKERS TO PLACE IN 
EMPTY SPACE ON 
FRONT OF 
COMPUTER CASE 

■ " EACH 




FANS 

FOR COOLING 
PENTIUM II 
PROCESSORS 
-BALL BEARING 
W/SENSOR WIRE- 
TM-FAN-PENT2 


HARD DISK DRIVE 
COOLER 
-IVORY COLOR, 
FITS IN 5 1/4" BAY- 

TM-FAN-HDD 

514.M 





#VA-1001 $199.«^each 


‘Enjoy TV programs even 
\when PC is off 
‘Supports NTSC and Video 
standards 

‘Full function remote 
‘MTS bilingual 
, ‘On-screen display 
fVGA signal accessible at all 
times 

‘Built-in line doubler 
‘Teletext or closed caption 
version 


IEEE-1284 
AUTO SWITCH 

1- computer to 2-devices 
or 

2- computers to 1 -device 
File transfer feature 

no po\wer needed 
DS-212-IEEE software included 
works with HP printers 



Local 805-295-5577 Remember.We Have Great Connections...ForYou! FAX 805-295-8777 

$10.00 minimum order required • Add $4.50 shipping for pre-paid orders 
California residents add 8.25% tax • eMail Sales@RogersSystems.com 
Call for quantity discounts • No out of state checks accepted • Most orders shipped same day 
24895 Avenue Rockefeller, Valencia, CA 91355 


VISA 


VISA 
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lyer 11 years and 389^000 customers and still growing 


Sffis 


Lioaio Crystal Displays 


1 


240x64 dot LCD with built-in controller. 

AND 4021ST-EO. Unit is EL back-lit. $59.“ or 2 for $109.** or 
OPTREX. DMF5005 {non back-lit) $49.“or 2 for $89.** 

The built-in controller allows you to do text and graphics. 


20 character x 8 line 
TALxim 


Alphanumeric—parallel interface 

16x1.$7.00 20x2.$10.00 

16x1 (lg.char.)....$10.00 20x4. $15.00 

16x2.$7.00 20x4 (Ig. char.). ...$10.00 

16x2 (Ig. char.)....$10.00 24x2. $10.00 

16x4.$15.00 32x4.$10.00 

5V power required • Built-In C-MOS LCD driver & controller • Easy “microprocessor" 
interface • 98 ASCII character generator» Certain models are backlit, call for more Info. 


32x2. 

40x1. 

.$8.00 

.$8.00 

40x2. 

.2 for $20.00 

40x4. 

.$20.00 

4x2. 

.$5.00 


Graphics and alphanumeric—serial interface 

size MIL Price size Mfr. price 

640x480 (backlit) Epson $25.00 480x128 Hitachi $10.00 

640x400 (backlit) Panasonic $20.00 256x128 Epson $20.00 

640x200 Toshiba $15.00 240x128 (backlit) Optrex $20.00 

480x128 (backlit) ALPS $10.00 240x64 Epson $15.00 

160x128_Optrex $15.00 


6" VGA LCD 640X480, Sanyo LMDK55-22 $252** 

HeNe Laser Head (lOMw max. output) temoo. 15.5" tong mfg: nec $89.“* 
Laser Power Supply (for HeNe tube) $79.“ 
Laser Scanner Asseivibly $19.““ 

Asvembly intency for o loser fxinler. Includes loser diode, polygon mokx (6 aded) ond misc opHg and len^ 


LASER DIODE (5mW) with collimator $20.**° 


WSfB£E LASER DiaOE: 5mw at 670nm $1 

Index guided. Threshold current 40 mo typical. 


3 and 4mW, L300nm LASER DIODES, 5.6mm package, $ 1 
Mitsubishi Electric part number ML701BIR-E21 A, General specs are: 

1. Vop=1.25. Beam Divergence 25.6® x 28.6®; 2. Tc=24®C, lop=19 to 20mA, 
riH= 10.7mA; 3. Wavelength range between l,280nm and 1,330 nm 


POLYGON MOTOR*UNIT & DRIVER $69^ 

Tn-siJod firs nrface ninw mouoid ot tt annatore ihs M125 rnrohitiou per seooid yiddiis a beam siitcp (U 

scoimL Ik diim ftf Ik poly{ot Bsk require 24 vob aaJ pba aid ffliau 12 vdu U) Ikre u als) a fHhcU leu U froe d Ik pol^ 

icauiignfdaaumwiAailyceiadidnmeictGresfofo^cipaiiPcaUc>cVgyhigh<yaityMia(Mt»;]ArtNEl^^ 


Pos Cr Bar Code 




MAGNETIC CARD READER $ 25 .^ 

Includes: • 20 character dot matrix displ^ with full alpha-numeric capability • keypanel 
with full alpha-numeric entry • separate /.5 VDC/0.5 Amp power supply • standard 
telephone interface extension cord • lithium battery and flat-cone speaker. 

HP bar code wand (HBCS 2300).$25.00 

r~— 


Rower Supplys 


SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Volts 
73 WATT (2) 4 pin power connectors oHoched • Dim: 8.5" L x 4.5* W x 2" H 

Output: -I-5V Q 2-9.75, A, +12V © 0-1.5 A, -5V © 0-0.4 A, -12V © 0-0.5 A 
60 WAH Dim: 8^4 x 4/4 x 3 • Output:5V © 6A + 12V © 1A - 5V © lA - 12V © 1A 


c 


Charoe Coupled Devices 


2 


"The Spy In The Sky" $29.- I a/iatrix type 


400 - 1 , lOOnm resolution and responsivity. $ 500 ®® Original cost device 


Sony CCD Imager • designed for block and white composite video 
cameras. Picture elements: 384 (H) x 491 (V) $29^ 

Chip size 10.7 (H) x 9.3 (V) mm^ • Unit cell size 23.0 (H) x 13.4 (V) urn’. 
Ceramic 24 pin DIP package • Mfr: Sony, Part# 016AL 


Linear Type 


4096 element CCD $15.00 
1024 element CCD $10.00 
2048 element CCD $10.00 • 1728 element CCD $10.00 

I 


M ISCELLfIN EOUS 


ADAPTCC 4070A (RU) OR 4000A (MFM), SCSI Controller, your choice $2S« 

IBIVI 370 option XT and AT emulation boards $25“ 


Monitors 


■Mor»-E«-»«los®cS XXL 

Comes with pinout. 12V ot 1.4 Amp input • Horizontal frequency 15Khz. • Abilily ta do 40 ond 80 column. 

5 inch Amber $25.00 • 7 inch Amber $25.00 
9 inch Amber or Green $25.00 


2 for $69* 


5” COLOR MONITOR 

• Plot Faceplate • 320 x 200 Dot Resolution • CGA & Hercules Compatible 

• 12 VDC Operotion • 15.75 KHz Horiz. Freq. • 60 Hz Vert. Sync. Fr^. 

• Open Frame Construction • Standard Interfoa Connectar • Degaussing Coil included • Mh. Samlron 


9” COLOR SVGA MONITOR $249.*" 

Fully Enclosed — Tilt and swivel type. 


Hucker Corner 


1 


Embedded 486 Computer $99.°° 

Complete enhanced Intel 486SX-33 based computer In ultra small (9-7/8Lx 6-5/8W x 3-1/8H) case. Ideal 
for embedded operations or as a second computer. Features indude: * One 16 bit ISA slot * 3 serial ports 
plus dedicated printer port * Parallel optical coupled adapter port * Built in IBM PC/AT keyboard port 
* On board VGA video and port * Uses standard SIMM up to 32 MB • BIOS is PC/AT compatible 
Unit has a backup Ni-Cd battery system in case of power failure (S min. backup time) and 
lockable front cover to prevent (loppy drive access. Mounting / interface provisions for standard 
3.5" laptop (loppy and 25 inch hard drives. Comes with very comprehensive manual. 


Encased Spread Spectrum RF Modem $ 1 99® 


The ProxUnk Radio Module is a small communication device which replaces cables between RS- 
232 devices with wireless RF (Radio Frequency) technology. Attaching a pair of ProxLinks to any 
two devices with three wire asynchronous RS-232 ports allows wireless data transmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of 500 - 800 feet. Modules use 900 MZ spread spectrum 
radio for communication which does not require an FCC site license. A variety of configuration 
information (radio channel, baud rate, seriaJ port configuration, etc.) con be programmed into 
module's non-volatilc memory by host PC to provide compatibility and avoid overlapping systems. 
Configuration changes arc supported by menu driven, on-board software. Commonly used Terminal 
Emulation software and traiufer protocols can be used for configuring modules and transferring 
data between computers. ProxLinks require only 6-9 VDC (350 mA), RS-232 (9 pin sub - D) 
interface, and small (- 4") whip antenna for operation. Unit size is 4,0" x 6.5” x 0.75". Installation 
schematics and application details available. 


US made Micronics 486 VLB ALL in ONE $39^ or 2 for $69^ 

motherfaoord, supports 3.4 or 5Y CPU, ot either 25 or 33 mhz bosic dock. Con use AMD or Intel from 486SX25 thro 
486DX4-100 to HOT new AMD 5X86-133 qiu. On boord SVGA video. On board 1 meg video ram expondoble to 2 
meo with ATI Mach 2 chip set. On boord 2 high speed serioi ports, 1 printer port, floppy ond IDE hard drive controller. 
On boord 256K cache. Uses 72 pin simm memory. Landmark speed rating of 479 with AMD chip. 

Board will not fit standard All in One case because of non standard location of riser board. VLB 
riser board is included with motherboard. 


COLOR CCD C/VIVIERA $149^ 

• 12 VDC • 1/3-inch, CCD area image sensor • 514 (horizontal) x 491 (vertical) • 2:1 interlaced • 15.734 
kHz (horizontal), 59.94 Hz (vertical) • 330 horizontal and 350 vertical lines • 10 Ix • 1V, NTSC signal formal 
»Lens: 1/3-inch, fixed focus (F:18 f5.6) ■ Dimensions: (W) 67 (163) x (H) 34 (1.45) x (D) 1116 (4.43) 


SONY Miniature Color LCD Display (LCXOOSBKB) $29^ 

• 1.4 CM (0.55 inch) Diagonal Full Color Display • Built In Horizontal and Vertical Driven • Delta 
Dot Pattern for High Picture Quality - 537 dots (H) x 222 dots (V) • Compatible with NTSC & PAL 
Fonnal and Sync Inputs • 12 VDC Operation with -1 to +17 V RGB Signal and Driver Input Voltage 

• Excellent Display for Virtual Reality Projects, Viewfinders, and Miniature Test Equipment 
Displays • Pin Outs and Specification Included • Unit Requires Clock, Synchronization and Video 


CELL SITE TRANSCEIVER $45>»" 2 lor ssr 


These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Senrice) cell she. The 
20 MHz bandwidth ot the transceiver allows it to operate on all 666 channels allocated. The transmit 
channeb are 870.030-889.900 MHz with the receive channels 45 HMz below those frequerKtes. A digital 
synthesizer is utffized to generate the selected frequency. Each unit contains two independent receivers to 
demodulate voice ar>d data with a Receive Signal Strength Incficator (RSSI) circuit to select the one with the 
best signal strength. The transmiller provides a 1.5 watt modulated signal to drive an external power 
amplifier, channel selection is accompHshed with a 10 bit binary input via a connector on the back panel. 
OUier interface requirements for opwation are 26 VDC (unreguiatad) and an 18.990 MHz reterence 
frequericy for the digital synthesizer. The units contain indepmdent boards for receivers, exdtar, synthesizer, 
tunable front end, and interface assembly (which includes power supplies and voltage-conirolled osciHalor). 
Service manual, schematics and circuit descriptions included. 


Encased Black & White Composite CCD Camera with Adapter 

IR viewing to 1000 nm 7 M L x 2 ’4 W x 1 H 

Comes complete with CCD camera, mounting nut on hotlom of casing, 9DQ flfl 

12VDC povircr supply. Excellent low light capability, standard RCA NTSC video out 
Great for: entryway security/remotc monitoring, q g-ii nn 

video conferencing/desktop video conferencing lUl v ■ OSallU 

This miniature camera is perfect for multimedia computer applications as well as security and 
surveillance. NTSC output allows use with all popular video digitizing boards for Apple 
Macintosh and Microsoft video for Windows. Connects directly to any composite monitor or VCR 
with “video" input. Its razor-sharp wide-angle lens focuses from two inches to infinity and its 
state-of-the-art CCD technology accurately captures 16 level grayscale images for Quick Time 
movies and still pictures. Records at 30 frames per second and 260 lines resolution with excellent 
low light capability. Uses 12VDC (adapter supplied) and standard RCA cable. 


2539 W. 237fh Street, Bldg. F, Torrance, CA 90505 
Order desk only; USA: (800) 872-8878 CA: (800) 223-9977 
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590 

OEM INQUIRIES WELCOME 


Minimum Order: $20.00. Mnimum shippir>g and handling charge $5.00. We accept cashiers 
checks, MC or VISA. No personal checks or COD's. CA residents odd 8.25% soles tax. We are 
not responsible for typographical errors. All merchandise subject to prior sole. Phone orders 
welcome. Foreign orders require special handling. Prices subject to change without notice. 20% 
restocking Fee for returned orders. 


CIRCLE 275 ON FREE INFORMATION CARD 













































































''LinKer II" Telephone 
Line Simulators 

Full featured bi-directional line simulator 
tests modems, fax machines, answering 
machines and standard telephones 
without connection to your phone lines. 
Caller ID version generates nine 
pre-programmed Caller ID messages. 
Meets all Bellcore specifications. 
Generates true dial tone (350Hz and 
440Hz at -15dB) and 20Hz ring 
(1.5 REN). 

Order # Description(ea.) 


Poly Treated SM” 

Paper Cone Woofer ^ 

Treated cone resists moisture and 
provides exceptionally smooth response. 
Power capacity 60/100W RMS/peak, 
frequency response 48Hz~6KHz, 1", 
8ohm voice coil, 13.3 oz. magnet. 

Order# Reg. $-7 

55-1205 $10^29 1.51' 


ATC Lead Wire Fuse 

Finally there is a fast, easy and low cost 
way to tap an automotive fuse box. 
Standard ATC type fuse has attached 6" 
lead wire, making accessory connection 
a snap! 

Order# Amperage 


Order# Amperage 


Popular ^ 

Replacement Tweeter i 

Trim profile allows mounting in tight V 
spaces. 4%" diameter, 3 oz. magnet. Power 
capacity lOW RMS, frequency response 
2~20KHz. 8ohm. 

Order# Reg. $Q nn 

53-020 0.5151 


Security 

W Bit Set 

Handy pocket size set contains many of 
the bits commonly used to remove tamper 
resistant screws found in many of today’s 
electronic products. Items like IBM PS/2 
monitors, cable boxes and telephone 
equipment. Contains torq bits, spanner 
bits, tri wing bits, security hex and torx 
bits, all housed in a pocket sized carrying 
case. Bits fit any standard V*' driver. 

Order# (ea.) 


Telephone Information 
Recorder 

Clearly records both sides of a telephone 
conversation. Also captures and displays 
the outgoing number, and all incoming 
Caller ID information as the call is in 
progress and when the tape is played 
back. Records four hours on a standard 
cassette tape. 

Order# (ea. 




High Power FM Transmitter ’ 

Pre-assembled module transmits || 
line-level audio to any standard tLsUk 
FM radio. Output may be adjusted from 
88-108MHz. Requires 9~15VDC supply, 
150mA. Recommended power supply of 
eight “AA” batteries or AC adaptor (not 
included). Board dimensions 2" x 2)^" x Y* 
Order # Description(^ 


8" Polypropylene Woofer ^ 

Poly cone provides immunity to humidity, 
making this ideal for automotive 
applications. Power capacity 70/100W 
RMS/peak, frequency response 
40Hz~3.5KHz, W voice coil, 18 oz. 
magnet. Foam surround. 8ohm. 

Order# Reg. $4 n Cfl 

55-1195 $1^0 lU.UU 


28-4851 Transmitter Module 
58-1490 12VDC. 500mA Adaptor 


MCM ELECTRONICS* 

B50 CONGRESS PARK OR. 
CENTERVILLE. OH 45459 
A PREMIER FARNELL Company 


r The Source For 
' All Of Your 
I® Electronics Needs 


Prices Effective June 4 
through July 31,1998 


When ordering, please 
provide this code: ^ 

SOURCE CODE: ENS48 


ELECTRONICS 


For over 20 years, MCIVI has been the leading supplier to the 
^ electronics service industry. Huge inventory, rapid delivery and 
competitive prices have made MCIVI the choice for: 

• Hobbyists • Service Technicians 

• Educators • Installers 

^ Discover the MCM difference, call today for your free catalog^ 


Same Day 
Shipping! 

In stock orders 
received by 5:00 p.m. 

(YOUR TIME), are 
shipped the same day. 


1 - 800 - 543-4330 


www.mcnielectronics.com 

Hours: M-F 7 a.m.~9 p.m., Sat. 9 a.m.-6 p.m., EST. 


SOURCE CODE: ENS48 



71 


CIRCLE 327 ON FREE INFORMATION CARD 


July 1998, Electronics Now 

























Electronics Now, July 1998 



Now you can repair and test Computer monitors 
with ease. With sweep rates up to 64Khz., eight 
step gray scale, white screen, single color mode. 
Mac II, EGA, CGA support, you can run almost 
ANY PC monitor. And it is EASY to use. Color 
front panel displays show just what you should 
see. Don’t let its' small size fool you. It is 
the most powerful handheld available, and it 
supports ALL basic VGA modes (some don’t). 
It is suitable for bench or field operations. Battery 

PBICE:«295 






Looking for a SMALL battery operated monitor 
test pattern generator that will fit in your pocket? 
The Checker Jr. is it. It displays a very useful 
64 color pattern. You can evaluate size, focus, 
linearity, color tracking, and balance. It operates 
In the 640 480 mode (31.5Khz • 60Hz.). and Is 
very easy to use Use it anywhere. 

PRICE: $99.95 



The TV Pro is just the tool for your repair bench 
It provides Video. S*Video, and RF outputs. It also 
has the most important pattern, GRAY SCALE! 
You can't set up a color TV without it All with 
NTSC standards and COMPLEX sync. The RF 
output also includes an audio tone and STEREO 
signaling With colorbars. gray scale, crosshatch 
with dots you can set and test quickly. 

Checker TV Pro..PRICE: $499.95 


The TV Jr is a small NTSC video generator with 
colorbars crosshatch with dots, white red blue 
green, and black screens Small enough to fit in 
your pocket, powerful enough to drive the largest 
projection TV! 

Checker TV Jr....PRICE: $129.00 


LJ Computer & Monitor'll::] 
Maintenance, Inc. H 
‘ 1-800-466-4411 • 770-662-5633 
http;//www.computernionitor.com 





ATTENTION DEALERS! WHOLESALE ONLY! 


TOLL FREE: 
800-322-9690 


FAX: 

5I6-246-S634 


Formerly JES, Inc. 


BEST prices: 

FAST SERVICE 
SAME DAY SHIPPING 


NEW! 

Wavemaster 99 Channel 

• Sleep Timer • Std./HRC Switch • Parental Control 

10+ 20 + 50+ 
$57 52 45 


5+ lO-F 20 -f 

Panasonic I4S $72 65 60 

Refurb. Panasonic 145 57 55 52 

Panasonic 100 52 49 - 

Panasonic 175 — CALL! — 

Starcomm DQN 49 45 39 

(99 ch; Refurb.) 


ABC ELECTRONICS 315 7TH AVEN. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 

VISIT US ON THE WEB AT WWW.ABCTEST.COM 


TEK 7B15 1 GHZ DELAYING TIME BASE $250.00 

TEK 1470 NTSC GENERATOR $500.00 

TEK 7A26 200 MHZ DUAL TRACE AMPLIRER $75.00 

TEK 7904 500 MHZ MAIN FRAME $250.00 

TEK 7SI2 GENERAL PURPOSE SAMPLER $350.00 

TEK 453 50MHZ OSCILLOSCOPE $200.00 

DRANETZ 626 DISTURBANCE ANALYZER $1500.00 

GENRAD 1657 RLC BRIDGE $750.00 

TEK 7D20 PROGRAMMABLE DIGITIZER $500.00 

TEK 465 100 MHZ OSCILLOSCOPE $400.00 

TEK 465B 100 MHZ OSCILLOSCOPE $450.00 

TEK 2335 100 MHZ OSCILLOSCOPE $800.00 

TEK 2215 60 MHZ OSCILLOSCOPE $350.00 

TEK 496P IKHZ-1.8GHZ SPECTRUM ANALYZER $5000.00 

BRADLEY 132 SCOPE CALIBRATOR $700.00 

PHILLIPS PM3350A 60 MHZ DIG.STORAGE SCOPE $1000.00 
HP 8601A 110 MHZ SWEEP/SIGNAL GENERATOR $400.00 

FLUKE 5200A AC CALIBRATOR $ 1500.00 

HP54100A IGHZ DIGITIZING OSCILLOSCOPE $3000.00 

HP 8170A LOGIC PATTERN GENERATOR $150.00 

SYSTRON DONNER DPSD 50 $500.00 

LEADER LSG215A 125 MHZ SIGNAL GENERATOR $700.00 

TEK TM506 POWER MODULE $150.00 

PHILLIP PM5785 PULSE GENERATOR $750.00 

WAVETEKCT235 AC/DC CURRENT PROBE $120.00 


TEK 2245 100 MHZ 4 CHANNEL O-SCOPE $800.00 
TEK 7AI9 600 MHZ SINGLE TRACE AMPLIRER $150.00 
TEK 7B85 400 MHZ DELAYING TIME BASE $125.00 
TEK 7SII SAMPLING PLUG IN $200.00 

FLUKE 95 SCOPE METER NO PROBES $600.00 

TEK 146 NTSC GENERATOR $500.00 

HP 8182A 50 MHZ PATTERN GENERATOR $800.00 
PHILLIPS PM3296 400 MHZ OSCILLOSCOPE $1000.00 
EMI SCR 7.5-300 7.5V 300A POWER SUPPLY $500.00 
HP 8558B SPECTRUM ANALYZER $1500.00 

WAVETEK 175 WAVE FORM GENERATOR $500.00 

WAVETEK 157 PROG. WAVE FORM SYNTH. $250.00 
RACAL DANA 1901 100 MHZ COUNTER $200.00 

VALHALLA 2790B SYSTEM INTERFACE $150.00 

GENRAD 1683 RLC BRIDGE $300.00 

HP 3455A MULTIMETER $300.00 

HP 3456A MULTIMETER $450.00 

FLUKE 77 DMM-NEW- $120.00 

TEK TM504 4 SLOT POWER FRAME $125.00 

HP4955A PROTOCOL ANALYZER $500.00 

MAGTROL 4614 POLYPHASE POWER ANLZR. $300.00 
TEK CT.5 HIGH CURRENT TRANSFORMER $500.00 

FLUKE 8502A 6.5 DIGTT DMM TRUE RMS $350.00 

FLUKE 1952 80 MHZ COUNTER $200.00 

TEK 475 200MHZ SCOPE $500.00 


REMEMBER, ONLY YOU CAN PREVENT FOREST RRES. 


A PU* 8«v«o* o( tw U80A FotmI SwvtM and Ybur SIM Fofwtw. 
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VCRs 






0241996 $44.95 
Hardcover 


McGrau Hill JRv i-." 


0380767 $39.95 


0428433 $60.00 
Hardcover 


0304084 $26.95 


0535469 $29.95 
Hardcover 


Your one-stop electronics resource! 


^Electronics 
^.Book Club* 

|:iYES! Please send me the books listed below, billing me just $4.95, plus shipping/handling & 
tax. Enroll me as a member of the Electronics Book CluW® according to the terms outlined in this 
ad. If not satisfied. I may return the books within 10 days without obligation and my membership will 
be cancelled. I agree to purchase just 2 more selections at regular club prices during the next 12 
months and may resign anytime thereafter. 


If you select a book that counts as 2 choices, write the book number in one box and XX in the next. 

□ Please bill me 

□ Check or money order enclosed payable to: The McGraw-Hill Companies 

□ Charge my □ Visa □ MasterCard □ AMEX □ Discover 


_Exp. Date_ 




.Signature 


side for k 
' selections! * 


|Address/Apt.#_ 
ity/State_ 

Zip_ 


(required on ail orders) 


Phone 


^ VaBd for new members only, subject to acceptance by Electronics Book Club. Canada must remit in U.S. funds drawn on U.S. banks. 
- j.v ^Applicants outside the U.S. arxJ Canada will receive special ordering instructions. A shippingharxling charge & sales tax will be added 
tf- to ail orders. © 1998 EBC 
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m . 

Sound Slufiio 
Coi is truct i o n 
ON A BUDGET 


In dudai 8 prartic o l dMigm 


memi 


0157642 $44.95 
Hardcover 


057278X $60.00 
Hardcover 


0317917 $60.00 
Hardcover 


0504695 $44.95 


0155593 $22.95 


1576568 $24.95 










0213828 $29.95 


TrMMethoatlig 
ft lUpitrtns DMSiiMir 
(leclrMtcs wttiMit 

■ SCllNUUC 


ff 


I' PASAHO W 

0487375 $24.95 


V\i '/IB tecrorics Om' h) 

Understanding 
Electricity and 
Electronics 

■ ■ 

1^1 0 KrOySbc 

0582165 $19.95 



1550178 $22.95 



0305552 $44.95 
Hardcover 



0282641 $29.95 


ROBOT BUILDER'S 
BONANZA 
99 WEXrCNSIVf 
K060T1CS PItOIKTS 


1571469 $18.95 



1574875 $19.95 



036219 $44.95 



0434921 $29.95 
Hardcover 


^ PHONE: 1-614-759-3666 (Monday-Friday 8:30 am - 5:00 pm EST) 

FAX: 1-614-759-3749 

INTERNET: www.bookclubs.mcgraw-hill.com 

If card is missing, Write to: Electronics Book Club, A Division of Tbe McGraw-Hill Companies, RO. Box 549, Biacklick, OH 43004-0549 



0057338 $44.95 
Hardcover 



0305641 $49.95 


PADIO 
^ FPEOUETJCY 
RADIATION 


WlLt-XA.M t . itAMMlj TT 


0259291 $55.00 
Hardcover 



076512X $49.95 
Hardcover 


BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NO. 4474 COLUMBUS. OH 
POSTAGE WILL BE PAID BY ADDRESSEE 


ELECTRONICS BOOK CLUB® ^ 

A Diinsion ofTheMcGraw UillCjmnfkmtcs 

RO. Box 182600 
Columbus. OH 43272-3027 


... 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


JOIN NOW TO GET THESE 
GREAT CLUB BENEFITS: 

The largest selection of electronics books available 
anywhere—at up to 50% off publishers’ prices. 

Free 10*day trial on every book you order. You must 
be satisfied-—or you may return any book within 10 days 
with no obligation. 

Free Bonus Book Program that lets you earn points 
for bigger book buying power! 

Great Club Terms: simply buy 2 more books at exclu¬ 
sive member savings within the next 12 months with no 
further obligation. 

Dependable Service and Delivery: you’re guaran¬ 
teed to get the best choice of books from ail publishers. 
Every 3-4 weeks, you’ll receive the Club Bulletin, packed 
with the newest and best electronics books. When the 
Bulletin arrives. If you want the Main Selection, do 
nothing—it will be shipped automatically. If you want 
another book or no book at all, just Indicate your choice 
on the Reply Form and return it by the date specified, li 
you ever receive a book you don’t want due to late 
delivery of the Club Bulletin you may return it at our 
expense. 

All books ar« paperback unless otherwise indicated. Publishers’ prices shown. 









































































Synthesized 
FM Stereo 
Transmitter 


Microprocessor controlled for easy frequency programming using 
DIP switches, no drift, your signal is rock solid all the time - just 
like the commercial stations. Audio quality is excellent, connect to 
the line output of any CD player, tape deck or mike mixer and 
you're on-the-air. Foreign buyers will appreciate the high power 
output capability of the FM-25: many Caribbean folks use a sin* 
|le FM-25 to cover the whole island! New, improved, dean and 
.lum-free runs on either 12 VDC or 120 VAC. Kit comes complete 
with case set. whip antenna. 120 VAC power adapter - easy one 


evening assembly. 

FM-25, Synthesized FM Stereo Transmitter Kit. 


.$129.95 



Tunable FM 
Stereo 
Transmitter 


A lower cost alternative to our high performance transmitters. 
Offers great value, tunable over the 88*108 MHz FM broadcast 
band, plenty of power and our manual goes into great detail out* 
lining aspeds of antennas, transmitting range and the FCC rules 
and regulations. Connects to any cassette deck. CD player or 
mixer and you’re on*the-air. you'll be amazed at the exceptional 
audio quality! Runs on internal 9V battery or external power from 
5 to 15 VDd, or optional 120 VAC adapter. Add our matching 
case and whip antenna set for a nice finished look. 

FM-10A, Tunable FM Stereo Transmitter Kit.$34.95 

CFM, Matching Case and Antenna Set.$14.95 


RF Power 
Booster 
Amplifier 



Add some serious muscle to your signal, boost power up to 1 
watt over a frequency range of 100 KHz to over 1000 MHz! 

Use as a lab amp for signal generators, plus many foreign users 
employ the LPA*1 to boost the power of their FM Stereo trans¬ 
mitters, providing radio service through an entire town. Power 
required: 12 to 15 volts DC at 250mA. gain of 38dB at 10 MHz. 
10 dB at 1000 MHz. For a neat, professionally finished look, add 
the optional matching case set. 

LPA-1, Power Booster Amplifier Kit.$39.95 

CLPA, Matching Case Set for LPA-1 Kit.$14.95 

LPA-1 WT, Fully Wired LPA-1 with Case.$99.95 



Micro FM 
Wireless Mike 


World’s smallest FM transmitter. Size of a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini etectret con¬ 
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow for any errors or 
mishaps-buikJ it carefully and you’ve got extra SMT parts to 
build another! Audio quality and pick-up is unbelievable, trans¬ 
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 to108 MHz. 7/8'w x 3/8^1 x 3/4*h. 

FM-5 Micro FM Wireless Mike Kit.$19.95 


Crystal 

Controlled 

Wireless 

Mike 



Super stable, drift free, not affected by temperature, metal or 
ur body! Frequency is set by a crystal in the 2 meter Ham 
ind of 146.535 MHz, easily picked up on any scanner radio or 
2 meibi .'ig. Changing the cr^tal to put frequency anywhere in 
the 140 to 160 MHz range-crystals cost only five or six dollars. 
Sensitive electret condenser mike picks up whispers anywhere 
in a room and transmit up to 1/4 mile. Powered by 3 volt Lithium 
or pir of watch batteries which are included. Uses the latest in 
SMT surface mount parts and we even include a few extras in 
case you sneeze and loose a part! 

FM-6, Crystal Controlled FM Wireless Mike Kit.$39.95 

FM-6WT Fully Wired FM-6.$69.95 




Super Pro FM Stereo 
Radio Transmitter 


A tojly profession¬ 
al frpuency syn¬ 
thesized FM 
Stereo transmitter 
station in one 
easy to use. 
handsome cabi¬ 
net. Most radio 
stations require a 
whole equipment 
rack to hold all the features we’ve packed into the FM-100. Set 

.. .LED 

^ that gives great 
(no more squeals or swishing 
sounds from cheap CD player inputs!) Peak limiters for maximum 
‘punch’ in your audio - without over modulation, LED bargraph 
meters for easy setting of audio levels and a built-in mixer with 
mi^e and line level in^. Churches, drive-ins. schools and col¬ 
leges find the FM-100 to be the answer to their transmitting 
needs, you will too. No one offers all these features at this price! 
Kit includes cabinet, whip antenna and 120 VAC supply. 

We also offer a high power export version of the FM-100 that's 
fully assembled with one watt of RF power, for miles of program 
coverage. The export version can only be shipped outside the 
USA. or within the US if accompanied by a signed statement that 
the unit will be exported. 

FM-100, Professional FM Stereo Transmitter Kit.$299.95 

FM-100WT, Fully Wired High Power FM-100.$429.95 


Ramsey AM radio transmitters operate in the standard AM broad¬ 
cast band and are easily set to any clear channel in your area. 
Our AM-25, ‘pro’ version, fully synthesized transmitter features 
easy frequency setting DIP switches for stable, no-drift frequency 
control, while oeing jumper setaWe for higher power output where 
regulations allow. The entry-level AM-1 uses a tunable transmit 
oscillator and runs the maximum 100 milliwatts of power. No FCC 
license is required, expected range is up to 1/4 mile depending 
upon antenna and conditions. Transmitters accept standard line- 
level inputs from tape decks. CD players or mike mixers, and run 
on 12 volts DC. The Pro AM-25 comes complete with AC power 
adapter, matching case set and bottom loaded wire antenna. Our 
entry-level AM-1 nas an available matching case and knob set for 
a finished, professional look. 

AM-25 Professional AM Transmitter Kit.$129.95 

AM-1 Entry level AM Radio Transmitter Kit.i29.95 

Cam Matching Case Set for AM-1...$14.95 



Tone-Grabber 
Touch Tone 
Decoder / 
Reader 


Dialed phone numbers, 
repeater codes, control 
'codes, anywhere touch- 
tones are used, your TG-1 will decode and store any number it 
hears. A simple hook-up to any radio speaker or phone line is all 
that is requir^, and since the iG-l uses a central office Quality 
decoder and microprocessor, it will decode digits at virtually any 
speed! A 256 digit non-volatile memory stores numbers for 100 
years - even with the power turned off, and an 8 digit LED display 
allows you to scroll through anywhere in memory. To make it easy 
to pick out numbers and codes, a dash is inserted between any 
group or set of numbers that were decoded more than 2 seconds 
^rt. The TG-1 runs from any 7 to 15 volt DC power source and 
is both voltage regulated and crystal controlled for the ultimate in 
stability. For stand-alone use add our matching case set for a 
dean, professionally finished project. We have a TG-1 connected 
up here at the Ramsey factory on the FM radio. It’s fun to see the 
phone numbers that are dialed on the morning radio show! 
Although the TG-1 requires less than an evening to assemble 
(and is fun to build, tool), we offer the TG-1 fully wired and tested 
in matching case for a special price. 

TG-1, Tone Grabber Kit.$99.95 

CTG, Matching Case Set for TG-1 Kit.$14.95 

TG-1WT, Fully Wired Tone Grabber with Case.$149.95 

AC12-5,12 Volt DC Wall Plug Adapter.$9.95 



AMBand 

im ' m 

Radio 


Transmitter 




TheCkiie 
IVoifd’s 
Smallest TV 
Transmitter 


Perfect video transmission 
from a transmitter you can 
hide under a quarter and 
onfy as thick as a stack 
of four pennies- that’s a 
nickel in the picture! 

Transmits color or B&W 
up to 150’to any TV 
tuned to cable channel 59 with a solid 20 mW of power. Crystal 
controlled for no frequency drift with performance that equals law 
enforcement models that cost hundreds more! Deluxe model 
indudes sound using a sensitive built-in mike that will hear a whis¬ 
per 15 feet away! Units run on 9 volts and hook-up to most any 
CCD camera. Our cameras shown below have been tested to 
mate perfectly with The Cube and work great. Fully assemble. 



C-2000 Video Transmitter Cube... 


...$89.95 


C-3000 Video and Audio Transmitter Cube.$149.95 


CCD Video 
Cameras 


If you're looking for a good 
quality CCD board camera, 
stop right here! Our cameras 
use top quality Japanese Class 
•A’ CCD arrays, not the off-spec arrays that are found on marw 
other cameras. You see, the Japanese suppliers grade the CcDs 
at manufadure and some manufadurers e^ up with the offjrade 
chips due to either cost constraints or lack of l^ing ‘dout’. Tnese 
cameras have nice clean fields and excellent light sensitivity, you'll 
really see the difference, and if you want to see in the dark, these 
are super IR (Infra-Red) sensitive! Available with Wide-angle (80*) 
or super slim Pin-hole style lens. Both run on 9 VDC and produce 
standard 1 volt p-p v-deo. Add one of our transmitter units for wire¬ 
less transmission to any TV set, or add our Interface board 
(below) for Audio sound pick-up and direct wire connedion to any 
Video monitor or TV video/audio input jacks. Fully assembled. 

CCDWA-2 CCD Camera, wide-angle lens.$99.95 

CCDPH-2 CCD Camera, slim fit pin-hole lens.$99.95 

IR-1 IR Illuminator Kit...$24.95 



CCD 

Camera 

Interface 

Board 


Here's a nifty little kit that eases hook-up of your CCD camera 
module to any video monitor, VCR or video input TV set. The 
board provides a voltage regulated and filtered source to power 
the camera (CCD Cameras require a stable source of power for 
best operation), sensitive eledret condenser mike for great sound 
}ick-up and RCA Phono jacks for both audio and video outputs. 
Runs on 11 - 20 VDC. 


IB-1 Interface Board Kit. 


...$14.95 


Call for our Free Catalog! 

RAMSEY ELECTRONICS, INC. 

793 Canning Parkway 
Victor, NY 14564 

Order Toll-free: 1 ■800-446-2295 

Sorry, no tech info or order status at this number 

Technical Info, Order Status 
Call Factory direct: (716) 924-4560 
www.ramseyelectronics.com 




dAbitiifid IIIfO: Satisfaction Guaranteed. Examine for 10 days, if not 

pleased, return In original form tor refund. Add $6.95 for shipping, handing 
and insurance. Orders under $20, add $3.00. NY residents add 7% sales 
tax. Sorry, no CODs. Foreign orders, add 20% for surface mail or use 
aedit card and specify shipping method. 
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•Sun ^{^uipment Corporation 

P. O. Box 97903, Raleigh, NC 27624 E-mail: sunequipco{^pass.net 
To request FREE CATALOG, please call, fax, write, or e-mail us. 


Quality Test Equipment for Cost-Minded People 


DC POWER SUPPLY (CC/CV) 


AH models: protection of short ckt, overload, reverse polarity, over¬ 
voltage; Constant Current & Voltage (CCVCV) are fuHy adjustable. 
Regulation: s.01%+3mV (line); s.01H+3mV Goad); slmV ripple. 
SINGLE OUTPUT An<dog Displap 

PS-303 S159.00,30V/3A- 
PS.305 S219.95,30V/5A. 

PS-1610S S289.00.16V/10A. 

PS-2243 $139.00,12V/24V select, 3A. 
PS-2245 $159.00,12V/24V select, 5A. 
8107 $399.95,30V/10A. 

8110 $289.95,60V/3A. 

8112 $399.95,60V/5A. 


LODESXAR oCocLdlar ^fecli^nic6 Corp. Since 1979 
One Year Warranty. 15 Day Money Back Guarantee. OEM WELCOME. 
School purchase order accepted. Bids accepted. Mastered 

I SALES REPyoiSTRiBUTORS/OEM tVANTED. Discover, Amrfxpr 

I 1-800-870-1955/(919)870-1955 Fax:(919)870-5720 


RF SIGNAL GENERATOR 


GRID DIP METER 


SG-4160B $124.95, lOOKHz-lSOMHz D.M-4061 $89.95 1.5-250MHZ, 
I iq) to 4S0MHZ on 3rd harmonics in 6 6 bands; 6 plug-in coils, 

1 ranges; AM modulation; .4c«/cy.- ±5%. 2 transistor, arid 1 diode. 


Modulation:* 2KHz Sinewave. 
Crystal Oscillator: 1 -15MHz. 

Wave absorption meter. 9VDC battery. 




FREQUENCY COUNTER 


Digital Voltmtter S Analog AtnmOar 
8200(8201) $179.95($239.95), 30V/3A(5A) 
Digital Displap 8210/8300 $199.95,30V/3A. 
8211/8301 $259.95,30V/5A. 

DUAL OUTPUTS 




FC^5250C $119.95 10Hz-220MHr 
(HF)10Hz-20MHz, (VHF)10-200MHz. 
GattTime: .1, Isec.A/ox. /npu/; lOVpj^ 
Ir^t Sensitivity: 35mV/10Hz-200MHz 
Input Imped.: 1MQ(HF), 50Q(VHF). 
Display. 7-digit LEOs; 9V adapter ($6) 


1 n depen dent/Tracking 
Analog Displays 

8108 $549.95,60V/3A. 

8109 $699.95,60V/3A. 

PS-303D $314.95,30V/3A. PS-305D $399.95,30V/3A. 

TRIPLE OUTPUTS, a fixed 5V/3A output, Indepcnd/Tracklng 




DlgUal Displap 8202(8203) $499.95($549.95), dual 30V/3A(5A). 
Analog Displap 8102(8103) $399.95($489.95), dual 30V/3A(5A), 
with Parallel (30V/6A) and Series (60V/3A) Mo^ operation. 


/IFOMipu/: lOOmVnns to 35 MHz; 

^ ' i A/o<Ar/a//on: Int lKHz(AM) ■30%; 

B Z 7 ■ ' F Ext 50HZ-20KHZ, at least 1V« input 

Ourpur lIGlz, 2V,^ minimum. 
SG4162AD (with Freq. Counter) $229.95, Spec, see SG-4160B. 
COUNTER SECTION: 10HZ-150MH2; Max. Input: s3V cfiective 
Gate Time: .1, Isec. Input Sensitivity: 35mV, lOHs’lOOMHx. 
Input Impedance: 1M0(HF), 50Q(VHF). Display. 7-digit LEDs. 


AM/FM STD SIGNAL GEN. 


SCMllOA $1799.00, Freq: 0.1-1 lOMHz; Display, d^ligit LED; 

Resolution: lOOHz(0.1-34.999MHz); IKHz(35MHz~llOMHz). FC^5260A $129.95 
Accuracy. <±(5x10* ±1 count); Output. -19dBu-99dBu, IdB steps. 10Hz-600MHz. 7-digit LEDs. 
Impedance: 50Q VSWR 1.2 ; 100 preset frequency A store flmetions FC-5270 $149.95 

I OHz-1.2GHz; 8-digit LEDs. 

_F&5600B $229.95 

AC^2601A $124.95, lOHz-lMHzin 5 10Hz-600MHz; 10-digit LEDs, 
ranges; Output sinewave squ- 

are 10Vp.p. Output Imped. 600 CDhm. 

Distortion: <0.05% 500Hz-50KHz; 

<0.5%50KHz-500KHz. 

AC;-2603AD $229.95, with 6-digit, 

Int/ExL Freq Counter, lOHz-150MHz, 


AUDIO GENERATOR 


SIGNAL TRACER/INJECTOR 


NTSC/PAL TV COLOR BAR GEN. 

Output Control 0/-20/-40dB 6b Fine adjuster. Spec, see AC}-2601A, 

FUNCTION GENERATOR 

CPG-1366A $159.95, VHF >rrSC; 


/* * 


Freq.: 45.75,175.25, 187.25 MHz; 
RF Output lOmV. 

Impedance: 75 Ohm; 

Video Output 

CPC;.1367A $159.95, VHF PAL. 




C' 


SWR/RF/mW POWER METER 





ranges; sne, square, triangle, pulse & 
Ramp; Output 5mV^^20Vp.^ 1% 
distortion. VCF. O-lOV/freq. to 1000:1. 
r(;-2102AD $229.95 see F(3-2I00A; 
4-digit counter display, TTL & CMOS 

_ ouqjuts, 30ppm ±1 count accuracy. 

310 $89.95,1.8-150MHz;/?FPower. FC;-2020B $159.00 0.5Hz-500KHz; Sine, Square, Triangle. 
0-4W/20W/200W 3 ranges; SWR FC;.2103 $329.95, Digital sweep generator, 0.5Hz-5MHz in 7 
Measurement: 1.0-^ 4W minimum, ranges. Operating Mode: sweep, AM, gated burst, VCG. 

Accuracy: 5%-10%; Insert Loss: .3dB Freq. Counter. Int 0.5Hz-5MHz; Ext 5H2^ lOMHz. 

Input/Output Imp.: 50Q; SO-239 plug FC;-513 S769.95,13 MHz, Microprocessor embedded dgital sweep; 
320 $89.95, 130-520MHZ. Spec. 310. Sme, Square, Pulse, Ramp, TTL A DC; ±(.01%+ldgt). 

Freq. Counter & TCXO. 5Hz-100MHz, 6.5 digits. xl/x20 attenuatn 


(S RcdocUoiiO SE-6100 $ 15 4 , 95 $89.95 
TRACER: Gain 60dB maximum. 
Attenuation: 0/20/40/60dB 
Input Imped: lOOKQ .Mtter: Vu lOOpA 
Output Imped: 600Q ; Speaker: 8 Q. 
INJECTOR : -IKHz Squarewave; 

»4.5V,»; 9V battery or adapter ($6.00). 


LCR METERS 


330 $119.95, 1.8-520MHZ. Spec, s ee 310. 

SWR-3P $26.95 1.7-150MHz; 

RF Power: 0.5-10W, 0.5W.100W. 

SWR-2P $22.95,1.7.30MHz; 0.5-10W. 

mW RF Power Meter 340 $2i9.oo. i.8-500MHz;RF 



AC MILLIVOLT METER 


Power: 20mW/200mW/2W 3 ranges; Imped.: S0Q‘,Accuracy. 
±10% full scale; SWR <1.15; N-type connector. BNC type output.. 


FM STEREO MODULATOR 


AC;.2011 A $549.00 _ 

RF SECTION; 

Corrtsr; 98MH2±2 MHz; 

Ou/pii/.-lOmV, ImV AO.lmV » < , • 

COMPOSITE SICINALS; * ' 

Pi/or; 19KHz±2Hz,0.8Vnns ff? - ^ o 

INT. MODULATION: 400KHZ. " 

lICHz±l%, IVrms, distortion < .5%;iWl Srparo//on.- >50dB. 
EXT. MODULATION: Freq.: 50Hz-15KHz 
L-R Separation: >45dB 100Hz-3ICHz; >3SdB 50Hz-15KHz. 


TOOLKITS - ELECTRONIC/PC 




MV.3100A $159.95 wide band 
5HZ-1 MHz; 3 scales, mV, dB AdBm; 
300 mV- 100V in 12 ranges, lO^V 
resohrtion; •70-40dB in 12 ranges, 
OdB-1 Vnns,0dBm-O.755V); ±3% 
accuracy. Input impedance 1OMQ; 


^1 Noise <2%. MV-3201B $309.95 dual 


M1C-4070D $179.95,/miuc/.; 0.1p-200H, Capacit.: 0.1p-20mF, 
Resist: lmQ~20MQ, 2Q range. Dissipation &ctor measurement. 
Zero adjust, Surfue mount device (SMD) test probe: LT-06 $21.95 


DIGITAL MULTIMETER 


DMM.120 S24J5,3% digit, 600VDC, 2ADC 
500VAC, 2MQ, hFE/diode/contxrurity test; 1.2% 
DMM-lZyFCaparttanca $44.95,3Vi digit, 
600VDC/600VAC, lOADC/AC, 2GQ, 20pF, 
hFE/diode test, contiruiity beeper, 0.8% accuracy 
DMM-1244€ap.+TMiip.+FrM|. $69.95,3>A dig. 
600VDCV500VAC, .58-752’ F, 2GQ, 20mF, 
200KHZ, 34 phase/diode/contirujity test; 1.2%. 
DMM-125 $54.95, Autorange/Bargraph, 32MQ, 
600VDC/AC, lOADC/AC, diode/continuity test 
M1C.35 $59.95, Autorange, 3% LCD, 20MQ. 
1000VDCV750VAC, 20ADC/AC. data hold, 
diode/oontinuity test, free holster, 0.5% accuracy 
MlC-39 $129.95, Autorange/Bargraph. lYue RMS. 3y* LCD. 40pF, 
40MQ. 1000VDCr750VAC, 2QADC/AC, 600KHz freq. entr. data 




- 

charmels, simultaneous measurement.. 

hold, sleep mode, memory, read functions, holster, 0.3% accuracy. 

1 


OSCILLOSCOPES 

AUTO. CAPACITANCE METER 

1 


_ _OS.7305B $249.00 DC-TMHz; 3" 

CM3300A $139.0010 ranges, 99.9pF - 99.9mF, fully automatic. 



lmV/drv.,/forL' .2ps~.5s/div; Vert lmV-5V/drv. 

U.S. Pataited, 45-pcs. Contents. 1C mserter/extractor ..-o oe somm, >> ah rv 


CRT; Horv .25V/div; lOHz-lOOKHz Resolution: O.lpF lowest, 0.1% full scale, 
in 4 ranges; Vert lOmV/div, Irrt 6b Accuracy: 

Ext Sync.;//tpur: lMQ/35pF. 0J% of full scale ±1 digit to 99.9pF, 

OS-7010A $299.95 1 OMHz, 5”CRT, 1% of M scale ± 1 digit to 99.9pF. 

Horv .2V/div; PkrfrlOmV-lOV Hen. Display: 3 digit LED. 

OS-622G $389.95 20MHz. 2 CH/X-Y Unit pF. nF, mF, Overrange indicators. 
Alt trigger, trigger lock, hold OFF, TV I 


AUTO DISTORTION METER 


with securers & bows, 3-prong part retriever, #0 phillips screwdriv¬ 
er, 1/8" flat srewdriver, self-hold tweezers, metal tweezers, extra 
parts tube, soldering iron, solder, crimping tool, long-nose pHer, 
cutting plier, zipper vinyl case. Bits include; Phillips: fl0/#l/#2/#3; 
Flat l/8"/3/16-/l/4-/9/32-; PZl/PZ2;TWr9/ri0/115/720^75/ 
T27/T3(Vr40n*45; Hex: 5/64"/3/32"/l/8"/5/32"/3/16"; Sockets: 

3/16" (5rnmy7/32" (5.5mm)/l/4- (6nim)/9/32- (7mmy5/16- (8mm). 


OS-653G $699.95 50MHz, 2 CH/delay sweep, Alt trigger. TV syn. 
OS-6101G $1499.95 lOOMHz, 4ch/8 traces, delay sweep, cursor 
readout 2years warrasttyfor OS^ZG, OS-65SG, A OS-6IOIG. 


UHF AHENUATORS 


RT.8815U (500) $299.00/ RT.8817U (75Q) $299.00,950MHz, 

81dB, 0.5W max.; Steps: 1/2/3/5/10/20/20/20,8 switches. 
085E.2(50Q)$399.00/087E-2(75Q)$399.00.950MHz.81dB. Fundamental Freq.-(fb)± 10%; 
:- ^ O.SWmex., steps: 10dB±7.1dBxl0. Electronic adjustment knob. aw .t 


DM-3104A $799.95 
DISTORTION MEASURE 

Range; 0.01% to 30%, 
0.1/0.3/1/3/1000% 6 ranges. 

Freq: 400H2±:10%. lKHztl0%(HPF). 
Input 3mV-100V; Ratio measure 20dB. 
Auto. Freq. Switching Ranges: 


bows, 3-prong part retriever, 3/16"/l/4" nutdriver, 3/16"/1/8" slot- 
ed screwdriver, #0/#I phillips, reversible T10/T15 bits, re-vcrsible 
#2 phillips/'/4" slotted bits, tweezer, long-nose plier, cutter. 6" adj. 
wrench, soldering iron, solder, crimping tool, zipper case, manual 
Different packages avgOabte, caHAoHie/o-maU^ Jbr detail 


STEREO/ALIGNMENT/SWEEMAR SCOPE 


STEREO SCOPE OS-7505B $369.00,0-10MHz/20mV. 


MICROPROCESSOR TRAINER 
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AUGNMENT SCOPE 05-7001A $369.00,0-200ICHz/lmV. 

A SWEEMAR SM-6225B/C $1999.95 
? ^ Freq Range; (AM)490KHz;(FM)10- 
\\.Amz,Aecuracy.±{t.\^\Marker. 
0 (AM)455ICHz,±5KHz,±10KHz; 

(FM)10.TMHz, ±7.5KHz. ± 150KHz. 





Ftmd. R^ection: >-80dB at (fo)±5%; >-70dB at (fo)±10%. 
//annon/c.<4ccurac>'; ±0.5dB, 1.8(fo)-20ICHz. 

_ LEVEL MEASURE Range; 0 to lOOV in .03/.1/.3/1/3/1000/100V 

BGC41088 $699.00. learn RreqRe.77onse. ±0.5dB/20~50kHz;±ldB/20-100kHz. 
computer theory. Excelle- DM-3204 $1,599.00 dual charmels; Spec see DM-3104A 
for school 6b individual 
who want to learn aborrt 

ROM, RAM, I/O ports. WF-3103A $699.95 Freq. Range: 3KH2±10% JIS/CCIR; 


programming, 6b nm a 
8088 Microprocessor. An 
easy to understand step- 
by-step manual guides 
you to achieve your goal 
56-key keyboard LCD 
display. RS-232. UART... 



f 


3.15KH2±10% DIN. 
Measuremt: .03/.l/.3/l/3% full scale. 
Accuracy. ±5% of frill scaU. 
WF-3105A $799.95, digital display; 
Function: LIN/WOW/FhitterAVTD. 
Freq Counter. 10Hz-9.99MHz. 
Indication: CCIR/DIN/JIS. 
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More Vacuum 

Lane Norman-Nornian'sHectronics Inc. Atlanta GA 404-451-5057 
A cost effective solution to clcsokiering equipment at less thiin 
half the price of most equipment lt*s poromtance Is 
ASTOUI^ING. 


ARANT EE wtt the New k Improved 

DEN-ON SC7000Z 



Mike Murphv - Senice Center -Van Nuv:s 
C4 818-7&7805 

Tlie single best investment of repair equipment we’ve 
made. It outperforms all other uesoldering tools we’ve 
used. Easier to use and least expensive. 

Quicker Vacuum 

Geoi^e McKiirae - MCK Dectromcs Inc. • Niss^va MN - 218-963-4400 
A marvelous in.strument, a real time saver and has a tremendous vacuum 
for it’s size. Tlie size and portability is also a great advantage. 

DickMiuming - Dicks Electronics - HartlaiKl WI 414-367-8339 
Tlie ease & sp^ of component rcmoval greatly increases pnxluctive lime. The 
SMD kit makes SMD removal a breeze, even for inexperienced Techs. 

George Hefner - Hefner Eltxrtronics - Coleridge NE 402-2834333 
Being a pne-men service center, 1 hesitated to spend the money on a 
desoidering tool, however all that changed when 1 nearly ruined a $400 
computer logic board. It has cut my desoidering lime by 50% 


Service Managers, Owners, CEO’s, CFO’s 

efuwuuttec tpet U ^0 

(f(uc one mt caminced 
(fou wiic cUdMoK ^ (fom. 

wit^ fionc^MAc 7000^ cld<dcienM^ 

to<dA, itwcdMMt wdl ^ xc^^Mded eviCTt. 
tTic 0^ tTie wencAcuidid. TtiUfC 

Mt tfUf U. 

(Jwuf, ^(KMind. “PxeddMt. 



Don Cressin - Certified Electronics 
&nice - ElIic*ott Qt)' MD 301-461- 
8008 

We have obtained excellent results 
with the SC7000Z including 
--epairing high density U/V 
tuners. It is one of the best 
Durchases we have made. 


Doug Pettit - LuR^^ 


703- 


'.ectronics - UiRay 
743-5400 
We found that the SC7000Z not only 
.saves money vs. wick, but saves 
valuable time in troubleshooting. It 
allo\w>^ to be more accurate m 
removing SMD’s. 

Randv Wliitehead - Ser\Tce West - 
SaltLlakeatyinr 801-2624069 
My Techs thought it would be a 
waste. I boi^ht one anyway after a 
demo. My Techs then fought over 
it. Now we have three. It is the 
Best de.soldering tool we have ever 
used. 


Check us out on the WEB 

http://www, heinc. com 

Order from web site for 5% discount 


slew Specifications 


♦ Voltage- 


♦ Power Consumption- 

♦ Pump- 


♦ Motor Output- 


Totally Self Contained diaphragm vacuum pump and AC motor for ♦ 
high vacuum suction or reversible hot air blow for SMD removal. ♦ 
lOOWall Ceramic healer with zero-cro.s.sover .switching heater ♦ 
control circuit which prevents .spikes and leakage currents. 4 

Unique patented long lasting filler cartridge design. Solder builds up on 4 

easily cleaned baffle, while air flows around the outside of baffle. f 

Totally ESD Safe. Tlie housing contains carbon and the lip is at 4 


“* ♦ Vacuum Attained- 

Temperature Range- 

Air Flow Rate- 

Heater- 


Control System- 
Net Weight- 


-AC IOOV, 120V,230V,50/60Hz 
-I20W 

-Diaphragm Type 

-12W 

-650mmHg 

-300°C—SOOX (572°F—932“F) 

—15 Liter/Minute (Open) 

—lOOW (Ceramic) 

—Feed Back Zero Cross-over Type 


420Grams 
—40()‘’C 


Ma.x.Temp. of Hot BIow- 
The Most Cost Effective Desoidering Tool in the World. 


Visa - M/C - Discover - American Express - Terms to Qualifying Companys 
30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty 


fTOWARI 
H I^LEC 

llE/JC? 


OWARD 
LECTRONIC 
.NSTRUMENTS 


Toll Free U.S. and Canada 

fcl-80fl-394-1984 


Web Site www.heinc.com 
E-Mail sales@heinc.com 
lnternational(316) 744-1993 
or Fax (316)744-1994 
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Our Complete 
Catalog is 
now 

online ^ 


SINCE 

1971 



Check Out 
What 
We 
Have 
To Offer: 


Fantastic DMM Offerlll 

Don't let the price fool you. This meter is a digli 
multimeter designed for engineers and hobo' 
ists. Equipped with 5 functions and 19 ranges. 
Each test position is quickly and easily selected 
with g sinrple turn of the FUNCTION/RANGE 
selector rorary switch. 

General Rubber Boot Included 

Display: 3-1/2 Digit LCD. 21mm Figure Height 
with Automatic Polarity 
Overnon^^Jgdgjjo^jon; 3 Least Slgnifi- 

Temperature for Guaranteed Accuracy: 

23“C±5'CRH<75% 

Temperature Ranges: 

Operating: 0“C to 40"C (32"F to 104'1^) 

Storage: -10^ to 50"C (141= to 122T) 

Power: 9V Alkaline or Carbon-Zinc 
Battery(NEDA1604) 

Low Battery Indication: BAT on Left of 
LCD Display 



Dimensions:]68mm long x 87mm wide x /?onoe’ 


33mm thick 
Net Weight: 400g 

DC Voltage (DCV) 

Range: Resolution: Accuracy: 
200mV 100/yV 

2000mV ImV ±{l%rdg4-2dgts) 

20V lOmV 
200V lOOmV 
lOOOV IV 

Maximum Allowable Input: lOOOV DC 
or Peak AC. 

DC Current (DCA) 
Resolution: Accuracy: 
lOOnA 

l^rA ±(1.2%<dg+2dgts) 

]0fjA 

100/uA ±(1.2%(dg+2dgts) 

10mA 

Overload Protection: mA Input. 2/V250V 
fuse. 


20on 

2000Q 

20Kn 

200Kn 

2000KQ 

20Ma 


Resistance (Q) 
Resolution: Accuracy: 
lOOmn 
la 
ion 

lOOfl 
iKn 
lOKa 


±(1.2%idg+2dg!s) 


t(2%idg+10dgts) 


Maximum Open Circuit Voltage: 2.8V 
Diode Test 

Measures forward voltage drop of a 
semicoTKjuctor junction In mV test cur¬ 
rent of 1.5mA Max. 
ohFE Test 

Measures transistor hFE. 

Frequency Range: 45Hz-450Hz 
Maximum Allowable Input: 750V rms 
Response: Average Responding. Cali¬ 
brated In rms of a Sine Wave. 

AC Voltage (ACV) 

Range: Resolution: Accuracy: 

200V lOOmV ±(1.2%idg+lC«gls) 
750V 1V 

CAT NO DESCRIPTION PRICE 

9300G Rugged High Quality DMM with Rubber Boot $19.00 


Range: 

200/iA 

2000/jA 

20mA 

200mA 

lOA 



Positive Photofabrlcatlon Kit 
Make your own PCffs 

Kit includes the basic items needed to 
fabricate pre-sensitizea printed circuit 
boards (does not include artwork). Also 
included Is a basic process guide to assist 
the user in the basics of exposing, developing and etching a PCB. 
All items fit conveniently in the plastic development troy, and a 
tight fitting lid is Included for handy storage. Additional 
recommended supplies for fabricating PCB's are: exposure bulb, 
etchant tank, eye protection, art-work, paper towels. 

Kit Includes 

1 each 3"x5'' pre-sensitized single sided PCB _ __ 

1 each 4''x6" pre-sensitized single sided PCB 
1 each 6"x6" pre-sensitized single sided PCB 
1 each 500ml developer liquid 

1 each 500ml ferric chloride etching liquid 

2 each foam brushes 
1 each plastic development tray 
1 each rubber gloves 
1 each Instruction sheet 


new!^ 


CAT NO 
416-K 


DESCRIPTION 
Photofabrlcatlon Kit 


PRICE 

$27.95 



. Positive Photo Resist Pre-SensItIzed 
-'l<^lft:nJ^ssp.^Prlnted Circuit Boards 

These pre-sensitized printed circuit 
*' ^ - "boards are ideal for small produc- 

/tion runs. They provide high resoiution 
and excelient iine width control. High 
'sensitive positive resist coated on loz. 
:opper foii aliows you to go direct from 
/our computer plot or art work layout. No 

p00^ Iq |[’0y0f30 Qft. 

SIngle-SIdea loz. Copper Foil on Paper Phenolic SutetrotepRiCE EACH 
CAT NO DESCRiPTiON 1 10 50 

PP101 100nnmxl50mnn/3.9rx5.9r $2.55 $1.90 $1.70 

ppi 14 11 4mm X 165mm/4.6“ x 6.6" 2.98 2.45 1.98 

PP152 150mm x250mm/5.91"x 9.84" 5.40 3.98 3.60 

PP153 150mmx300mm/5.9rx 11.81“ 6.15 4.48 4.10 

PPI 212 305mmx305mm/12"x 12" 12.78 10.65 8.52 

Single-Sided, 1oz. Copper Foil on Fiberglass Subsirate PRiCE EACH 
CAT NO DESCRiPTiON 1 10 50 

GSlOl 100mm xl50mm/3.91"x 5.91“ $3.90 $2.98 $2.60 

GS114 114mm X 165mm/4.6“ X 6.6” 4.80 3.49 3.20 

GS152 150mm x250mm/5.91"x 9.84“ 8.69 5.98 5.78 

GS153 150mm x300mm/5.9rxl 1.81" 10.20 7.20 6.80 

G81212 305mmx305mnfV12"x 12" 18.88 15.73 12.59 

Double-Sided, loz. Copper Foil on Fiberglass Subsirate PRICE EACH 
CAT NO DESCRIPTION 1 10 50 

GDIOl 100mm x150mnn/3.91"x 5.91“ $5.07 $3.68 $3.38 

GD114 114mmx 165mm/4.6*x6.6“ 5.95 4.29 3.99 

GD152 150mm x250mm/5.91“x 9.84“ 10.47 7.39 6.98 

GD153 150mmx300mm/5.91“xll.81“ 11.95 8.69 8.30 

GD1212 305mmx305mm/12“x 12" 22.09 18.35 14.68 

Exposure System 

Just place your presensitized board and artwork 
centered under the exposure fixture. Place the 
convenient acrylic sheet over the board and 
artwork to hold everything in place. Turn on light. 

Voilal Exposure takes about 5 minutes. Kit includes 
one fluorescent tube, stand and acrylic weight. 

Features 

• Exposes boards in about 5 minutes! 

• Convenient acrylic sheet to hold board In place during exposure 
(12.6“ X 8.5") 

• Fluorescent light fixture with plastic cover designed to aid In 
proper light refractions for even exposure 

CAT NO DESCRIPTION PRICE 

416-X Fluorescent Exposure System $31.95 

416-B Extra Replacement Fluorescent Tube 16.95 

Etching Tank This handy etching system 
will handle PC boards up to 8“ x 9“, two at a time. 
Ideal for etching your PCB'sl System includes an 
air pump for etchant agitation, a thermostaticaily 
controlled heater for keeping etchant at optimum 
m W ^ temperature and a tank that holds 1.35 gallons of 
Y etchant. A tight fitting lid Is also supplied to prevent 

evapofcmon when system is not being used. Typical etchir^g time is 
reduced to 4 minutes on loz. cojsper board! 

REDUCES CAT NO DESCRIPTION PRICE 
ETCHING TIME! 12-700 Etch Tank System $37.95 

DoVQlOpOr product Is used as the devetoper 
on our positive photo-resist printed circuit boards. 
Includes instructions. 50 gram package, mixes with 
water, makes 1 quart. PRICE EACH 

CAT NO DESCRIPTION 1 10 25 

POSDEV Positive Developer $.95 $.80 $.50 



new!}: 




Etching Chemlcals/Ferrlc chloride 

A dry concentrate that mixes with water to make 1 pint 
of etchant, enough to etch 400 sq. 
inches of loz board. PRICE EACH 

CAT NO DESCRIPTION 1 5 

ER-3 Mokes 1 pint $3.50 $2.75 



CIRCUIT SPECIALISTS, INC. 

ofiv 800-811-5203 






602-464-2485 


602-464-5824(E!\Xl 

ACCEPT:! 



RECEIVE OUR LATEST 132 PAGE CATALOG! 

Its chock full of all types of elecfronic equipment and supplies. 
WeVe got I.C.'s. capacitors, resistors, pots, inductors, test 
equipment, breadboarding supplies. PC supplies, indus¬ 
trial computers, data acquisition products, personal 
computers and computer parts, plus much, much rrxxe. FAX 
us your name and address or call 800-811- 
5203, ext. 6, to leave a message on our catalog request line. 
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Color Weather Proof Bullet Camera 

1/3" CCD with removeable rotation capable 
mounting bracket 

Specifications 

Image Sensor: 


new!^ 


Effective Pixel: 

Scanning System: 
Sync System: 

Sync Pulse: 


Resolution: 

S/N Ratio: 

Gamma Characteristics: 
Min. Illumination: 

Video Out: 

White Balance: 

Electronic Shutter: 

Power Supply: 

Power Consumption: 
Lens: 


St 


Interline transfer CCD 1/3’ 
format 

512(H)x492(V) pixels/NTSC 
512(H)x582(V) pixels/PAL 
2 : 1 interkx:ed 
Internal sync 

15.734KH2 +1 %(H)/15.625KH2 
+ 1%(H) 

59.94H2 +1%(V)/ 50H2 +1%(V) 

Sub-Conler 3.57 MHz +30ppm 
400 TV lines (H) 

More than 46dB (typ) 

0.45 

1 LUX (FI.2 10 IRE) 

Composite video sigrxal : 

1 .OVp-p 

Auto white balance 
1/60 - 1/100.000 SEC(N) 1/50 - 
1/100.000 SEC (P) 

DC12V-I- 10% 

240mA (typ) 

^ ^ ^ , 4mm (78 or 92 degree) F : 2.0 

/\mblent Operating Temp: -5 deg. C +40 Deg. C 
Ambient Storage Temp: -lO Deg. C+50 Dm. C 
MAX 

Dimension: 2 1/8" (L) x 1 1/4" (D) 

weight: 3 oz. ^ PRICE EACH 

CAT NO DESCRIPTION i 5 

WDB-5407S Color Water Tight Bullet Camera $299.00 $269.00 

(water tight for outdoor use, not suitable for sustained underwater use) 



3 Deg. C RH 95% 


• <o«o owmn •». 

in 


^SS)le w\L stoncSrd or pinhole lens. Virtually ^ 

indestructible bullet shaped casing. This sleek B8cW HifVwm ^ 

camera can be mounted on walls or ceilings along ^ ^ * 

narrow corridors or virtually any location for virtually any surveillarrce 
application. 0.5 lux minimum illumination with 380 lines of resolution. 
Even includes o built-in electronic Iris for automatic light 
compensation. 

Features 

• Extremely low power consumption 

• No blooming, pkd burning 

• 0.5 LUX minimum illumination 

• CCD area innage sensor for tong camera life 

• Ultra small size altovys fa slmp>le application and Installation 

• Built-in electronic auto iris for automatic light compensation 

• Ultra compact camera 
Specifications 

Imoge Pick-Up Device: 1/3" CCD aeo sensor 
No. of Pixels: ElA = 512(H) x 492(V) 

Pixel Pitch: eiA = 9.6uM(H) x 7.5uM 

Scanning System; EIA=525 lines, 60 fleid/sec 

Sync System: Internal sync _ _ 

H. Resolution: 430 TU ine 

V. Resolution: 4 OO TU line 

Usable Illumination: 0.5 Lux FI.6 

S/N Ratio: More than 48dB 

Gamma Characteristic: 0.45 
Video Output: 1.0 -1.1 up^D 75 Ohm 

Electronic Shutter Time: EIA=l/60 - 1/50.000 sec 

Lens F No. Focal Length: STD : 1.6 Open / 4.3mm(78 deg) Pinhole: 4.3 fixed/ 
2.8mm(91.4 deg) 

Power Consumption: DC 9V (8-1OV), 110mA 
Operational Temp.: -10 deg - + 50 deg C RH95% max 

Storage Temp: -20 deg - +60 deg C RH95% max 

Dimensions: STD : 22mm(Vi/) x 22mm(H) x 38mm(D) Pinhole: 

22mm(W) x 22mm(H) x 30mm|D) 

Weight: 35g max 

CAT NO DESCRIPTION 1 5 

WDB-07S Standard Lens Version $144.(XI $129.00 

WDB-07P Pinhole Lens Version 144.IX) 129.00 

WDP-07S/water Standard Lens Weather Proof 169.00 152.00 

WDP-07P/water Pinhole Lens. Weather Proof 169.00 152.00 




CCD Dome Camera with Audio 

B&W DOME camera with integrated microphone. Ideal security 
system application. 12 WDC operation. 

Specifications ^ • 

Image Device: 1/3" interline transfer CCD ^ 

Picture Elements: EIA=542(H)x492(V) UBW! ^ 

Scanning System: 2:1 Interlace 

Synchronization System: Internal — ^ ^ 

Horizontal Resolution: 380 TV Unes 

Sensitivity: under 0.3 LUX 

Electronic Iris (linear): eia = 1/60-1/100,000 sec 

Video Output; l.Ovp-p. 75 ohm 

S/N Ratio: More than 50dB 

Power Supply: 12V DC (±20%) 

Gamma: r=l 

Power Consumption: 110 mA max % 

Operating Temp.: -10*C~+5CrC 

Operating Humidity: rh 95% Max 

Weight: loOg 

Applied Lens: 3.6mm-92“. 4.3mm-78’ 

AI/EE/Flicker Less/Mirror Image: Jump soldering selection 
Audio Pick-up Sensitivity: -dOdB (0dB=lV/ubar) 

Audio Frequency Range: 20 Hz ~ 20 kHz 

Audio S/N Ratio: More than 40dB 

Audio Output Level: lVp-p/600 ohm 

Dimensions: 87 x 55.5mm PRICE EACH 

CAT NO DESCRIPTION 1 5 

WDDB-6500 B8(W Dome Camera $144.00 $129.00 





1/3" CCD Board Cameras 

Available with PINHOLE LENS with AUDIO; STANDARD LENS with AUDIO: 
and STANDARD LENS with INFRA-RED and AUDIO. These ae the world's 
smallest commercially available CCD board cameras! 

Worlcfs Smallest B&W Board Cameras 

Specifications 

Image Pick-Up Device 1/3’ CCD area Sensor 
Picture Elements E1A=512(H) x 492(V) 

Pixel Pitch E1A=9.6UM (H) x 7.5UM (V) 

Scanning System 2 : 1 Interlace 

Scanning Frequency EIA=525 lines, 60 tield/sec (II) 15.750 WDP-2000 
KHz x 60 HK 

Resolution 430 Lines 

Minimum lluminotion 0.03 LUX 

S/N Ratio 45DB 

Lens Mounting 4.3mm standard. 5mm pinhole 

Video Output 1.0 VP-P/750OHM composite signal 

Power Requirement 8-12 VDC (9VDC standard) 

Power Consumption 100mA x/urjc onns 

Operating Temperature -20C -+ 70 C RH 95% Max 
Storage Temperature -40C-= 85CRH95%Max 
Audio Pick-Up Sensitivity -60 DB (ODB = IB/UBAR. IKNZ) r 

Audio Frequency Range 20 Hz to 20KHz % ^— ' 

Audio S/N Ratio More than 35DB 

Audio Output Level lVP-P/600 OHM 

Dimensions 

WDP-2000 30mm (H) x 30mm (W) 

WDS-2005 30mm (H) x 30mm (W) WDI-4000 

WDI-4000 44mm (H) x 30mm (W) PRICE EACH 

CAT NO DESCRIPTION 1 5 

WDP-2000 1/3" B8iW Pinhole Lens with Audio $89.00 $77.00 

WDS-2005 1/3" B&W Standard Lens with Audio 89.00 77.00 

WDI-4000 . 1/3" B&W Infra-RED with Audio 89.00 77.00 

WDPH-55BW Plastic Housing Option fa B&W Board 13.00 12.00 

Cameras (WDP-2000 & WDS-2005 ONLY) 


SEE OUR ON-LINE CATALOG AT 
www.clr.com 


CIRCUIT SPECIALISTS, INC. 
SINCE 1971 


800-811-5203 

602-464-2485 

602-464-5824(FAX) 


BSD Safe Solderhg Stations \ 

• Auto-Temp 136ESD & Auto-Temp 137ESD 

• Meets applicable military standards 


XYTRONICS 


Standard Tip 


ESD safe featuring ceramic heating element and state of the art 
P.T.C. sensor to ensure accurate temperature performance 
Features 

Fine Tune Temperature from 150“ C (300“ F) through 450“ C (850“ F) withoi 
unnecessary tip or heating element changes. 

Precision Tip Temperature* accuracy Is mastered to wfthin ±3“ C (6° F) using state 
of the art circuit techriology ar>d a built-in P.T.C. sensor located at the top of eoch 
ceramic heater shaft for foil safe accuracy. 

Fast Heat Up & Recovery. A long life Japanese nnade ceramic heating element 
facilitates fast heat up. fast recovery and exacting temperature control with 
minirrxai overshoot. Heat-up time to working temperature is attained In about 45 
seconds.SpIce Free Circuit. "Zero voltoge’ switching arxl fiity grounded design 
meets military application standards tor protection of electrosensitive devices 
against line transience and voltage spikes. Tip leakage Is less than 0.4 mv or 0.5 
ohm resistance.Exlerrxal Calibration Port. A calibration port is located on the face 
of the unit thus temperature adjustments ore quick and convenient. 

Lightweight Soldering Iron. Ergonomic mini handle that stays "cool". Handle 
assembly cord is mode from silicone rubber that wont be damaged when coming 
into contact with hlg^h temperature irons. 

Power Unit. The power unit is isolated from the AC line by a high quality 



136ESD 


transformer arxj only 24 Vac voltage 
is used to drive the heating element. 
ESD Safe. Exceeds all soldering 
equipment military specifications 
regarding electro static sensitive 
devices for critical applications. 
Lock-Out Feature: Constructed with 
a lock-out feature to allow 
supervisors only to set and lock 
specific soldering temperatures. 

137ESD w/ Digital 

front pariel.Superior High Insulaflon ceramic heater provides insulation rated over 
lOOMohms at 750’ F. Optlond SMD Tip Series for re-work opplicatlons. Range of 
Interchangeable Tips Available for maximum system flexibility. 

SEE www.clr.com FOR OUR SELECTION OF REPLACEMENT TIPS, 
REPLACEMENT IRONS AND SMD TIPS. 

PRICE EACH 

CAT NO DESCRIPTION 

136ESD Electronic Tennp Controlled ESD Safe 
Soldering Station 

137ESD Electronic Temp Controlled ESD Safe 
Soldering Station w/ Digital Readout 


1 

$99.00 


5 

$88.00 


129.00 114.00 
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DIGITAL STORAGE 

OSCILLOSCOPES 


WITH 

SPECTRUM 
ANALYZER, 
DVM, FREQ. 
COUNTER, 
AND DATA 
LOGGER. 



PORTABLE 

MODUI.ES 
CONVERT PC'S 
INTO 

MULTIPURPOSE 
TEST AND 
MEASURING 
INSTRUMENTS. 



Why lug a scope around? Toss one of our modules into 
your laptop case or tool kit. For a multi-purpose test 
device, plug to a PC parallel port and use the PC 
screen. Continuous, delayed, or triggered sweeps can 
be frozen on the screen, printed out, or saved to disk. 
Frequency Spectrums DC to 25 MHz. 


Allison now provides PICO TECHNOLOGY Ltd. 
portable test equipment, including high-speed scopes, 
and multi channel data loggers. Pico and 0-Scope 
modules accept standard probes and work with 286 or 
faster PC's. 


FEATURES: 

♦ PORTABLE UNITS TO 25 
MHz 

♦ USES PRINTER PORT 

♦ USES STD. PROBES 


OPTIONS: 

♦ PROBE SETS 

♦ AUTOMOTIVE PROBES 

♦ BATTERY PACKS 

♦ SOFT & HARD CASES 


O-Scopes Made in U.S.A. Picos Made in U.K. 

Same Day Shipping 
Includes Cable, Software & Manuals 


O-Scope Ip (DC-SOKHz, single trace).$189. 

O-Scope II (DC-SOOKHz, dual trace).$349. 

PICO (ADC 200/20) (DC-IOMHz, dual trace).CALL 

PICO (ADC 200/50) (DC-25MHZ, dual trace).CALL 


PICO pc based data loggers from $99. 

Shipping within U.S. UPS Ground $7.50(Second day $11.50) 
SEND CREDIT CARD INFO., M.O., or CHECK,OR CALL 

1-800-980-9806 

Allison Technology Corporation 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 713-777-0401 FAX: 713-777-4746 BBS: 713-777-4753 

http:/A\r^w. atcweb. com 


ONDT COOLAMP 
SIVERPUmS 
ONTHEJOB. 

From a customer testimonial: 

'Ok, your edge connectors don't connect. Or you want 
to plate your own PC creations, but you don't want to 
bother with electro-plate solutions. The plating on the 
socket...has worn off and no longer makes reliable 
contact.. .what are you going to do now? 

"Give the people at Cool-Amp a call. They have a 
silver plating compound I have used for the past couple of 
years that solves all of the above problems and more. This 
white powder has an infinite shelf life.. .and is easy fo use. 

"It will actually put a permanent silver plate on copper, 
brass or bronze.. .There are no messy or dangerous 
chemicals. Application could not be easier. Use a clean rag 
and a little bit of water and just rub it on a clean surface. In 
minutes you can permanently silver plate a circuit board or 
replate a power amp tube or socket. 

"It has saved me time, money and my sanity." 

Cool amp has even outpetfonned electroplating in 
recent tests. It is time-proven since 1944. 



AND CONDUCro-UIBE. 

IHCSIIVER-BASED 
CONDUCTIVE UUBRICANi: 

The upstart, since 1952. Developed for switches, 
uses continue to expand to all applications needing a 
conductive lubricant. 



ORDER FAQOmrOIREa: 
503^24^26 or FAX 503-624-6436 

http://vwvw.thomasregister.com/cool-amp 
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DISCOUNT 

PRICING 




write^ ^ 
For A 

'^^®e 96 Page 

Catalog, 

Outside the USA 
“""SSOO postage 



Corcom # RJ11B-4L-B 
“Signal Sentry^w” 

4 pin, RJ-11 modular jack with 
built-in ferrite block for inductive 
filtering. Fits the same space as non-shield- 
ed jacks. 0.52" x 0.8" x 0.59" high. UL, CSA 
listed. Large quantity OC 

available. Call for pricing. fS | 

CAT # MT-4F ^ I 


each 


10 for $10.00 • 100 for $85.00 
1000 for $650.00 


Special Purchase 
Video AB Switch 


Jebsee # SW78S 
Compact, shielded two 
position co-ax slide switch, 
Standard F connectors for 75 
ohm input and outputs. Good 
quality assembly with solid 



switching action. 


CAT# ABS-2 


^ I each 


10 for SI 5.00 
100 for $100.00 


SPECIAL LOW PRICING 

Automotive 


Muiti-Voltage Adaptor 



Sanbor M-24 
Regulated DC converter 
plugs into car cigarette 
lighter and provides 
power for portable 
audio and communi¬ 
cations devices and many 
battery operated devices 
that operate on 500 ma or less. Voltage 
selector switch for 1.5. 3, 4.5, 6, 7.5 and 9 
volts. Polarity switch. Six varieties of output 
plug including, 2.1, 2.5 and 1.3 mm co-ax 
power plugs, 2.5 and 3.5 mm phone plugs 
and 9 volt battery snap, #aPC 522 

$ 2 QQ 


INCREDIBLY LOW PRICE! 

Black & White Camera 
With Audio 



EZ View™ CCD 
security camera 
with built-in elec- 
tret microphone. 

Our lowest price 
ever on a new, 
enclosed, working 
camera. Overall dImen-' 
sions including lens: 

3.25" X 1.77” X 1.81". Includes 13’ power, 
audio and video cable and adjustable mount¬ 
ing stand. 78 deg. wide angle lens. Auto iris 
adjusts to low or bright light levels. Operates 
on 12 Vdc, 150 ma. Includes power supply 
and hook-up instructions. 

CAT# VC-300 $97^h 


Resettable Circuit Protector 

0.65 - 1.3 Amps 


Raychem “Polyswitch" # RXE-065S-1 
Unlike traditional fuses, they automati 
cally reset when fault condition Is 
cleared. Can be paralleled for higher 
ratings. Current: 0.65 Amps. Trip 
Current: 1.3 Amps. Max Voltage: 

60 Volts. 0.33" diameter. UL, CSA listed. 

CAT # RXE-065 


3 torsi 


00 


10 for $20.00 
500 for $85.00 
IK for $150.00 


Miniature Electret Mike | 

Panasonic # WM-62A (ill 
0.24" diameter x 0.14” 
high. 1.5" leads terminated 
with female two pin socket connector ' 
(0.05” spacing). Operates on 2-10 Vdc. 
CAT # MIKE-39 


■ each 


10 for $15.00 




QQ 

each 


10 for $9.00 
100 for $75.00 
IK for $450.00 


RED Ultrabright LEd\ 


PAINFULLY BRIGHT RED LED 

2500 to 4000 mcd @ 20 ma. These 
T 1 3/4 (5 mm diameter) red LEDs are 
significantly brighter than conventional 
LEDs. At close range, they are painful 
to look at. They are great for attention 
getting displays that can be seen from a 
distance. Water clear in off-state. 

CAT # LED-42 

2 for $1 — 


10 for $5.00 
100 for $45.00 
1000 for $400.00 


High Brightness 
FLASHER LEDs 


T 1 3/4 (5mm) high brightness RED 
LEDs with built-in flasher unit. 

3-5 Vdc operation 

CAT# LED-4 2 for 90c 
100 for $40.00 - 1000 for $300.00 



SONY HI-8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a short time, then bulk- 
erased. Each cassette 
has its own plastic storage 



box. 


*3 


00 

each 


CAT # VCU-8 


10 for $28.00 
100 for $250.00 


ORDER TOLL FREE 


1 - 600 - 626-5432 


m 


ALLETtc^^mCSCORR ™ INFO(.,«*4,0524 

P.O.BOX 567 INTERNET http;//www.allcorp.com/ 

VAN NUYS, CA 91408-0567 E-MAIL allcorp@allcorp.eom 

NO MINIMUM ORDER • All Orders Can Be Charged to Visa. Mastercard. American Express or Discover • Checks and Money Orders Accepted by Mail • Orders 
Delivered in the State of California must include California State Sales Tax • NO C.O.D • Shipping and Handling S5.00 for the 48 Continental United States - ALL 
OTHERS including Alaska. Hawaii. P.R. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 


1 3 Volt Lithium Coin Cell I 

Panasonic # BRJ 
3 volt. 255 mAh i 
Lithium batteries 
shelf life and are 
back-up protectic 
0.7’ between po£ 

CAT #LBAT 

2 for^1 

?330-1GU _^ 

coin cell. ^ ^ 

have a very long • X M 

great for memory 1 

)n. 0.9" diameter x 0.12" thick, 
ritive and negative pc leads. 

■16 

1 80 

20 for $12.00 

100 for $45.00 

IK for $300.00 

I “HI-8’’ Video Cassette I 
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Compatible with 
AC or Battery 


http://www.polarisusa.com 


ouucRAS^ ^ 


Polaris Product Catalogs 


Wirele 

!SS 


. GFS-1 

00 


1 GFS-1 

00 


(1.2 G 

hz 

system’s a 






I II 

f 1 L ^ 
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KENWOOD 


...from the company you've 
been listening to for years... 






^9 - 

A;r 



2-ChanneI, 20-MHz 

CS-4125 

Regular $595 

Sale $389 



2-Channel, 40-MHz Oscilloscope 

CS-4135 


Regular $855 


Sale $685 


Hybrid IC Technology is the Key to the High 
Quality and High Reliability at Low Cost! 

• FIX SYNCHRONIZATION detects the trigger level automatically for the acquisition 
of stationary waveforms without complicated sync level adjustments. 

• VERT MODE TRIGGERING enables the acquisition of stationary wavefonris for both 
CHI and CH2 even when the input signals to the two channels have different frequencies. 

► HIGH WITHSTAND INPUT voltage of 400V (800Vp-p). 

• RELAY ATTENUATORS are provided for reliable logic switchover. 

> SCALE ILLUMINATION (CS-4135 only) 

• DIMENSIONS (WxHxD): 300(343) x 140(150) x 415(430)mm ( ) including protrusion. 

WEIGHT: approx. 7.2kg (CS-4135) approx. 7kg (CS-4125) 



VISA 



PRINT 


Call for your free 84 page test instrument catalog today!!! 
8931 Brookville Road * Silver Spring, Maryland * 20910 


Produces Intarnational 

* Phone 800-638-2020 * Fax 800-545-0058 * wunv.prodintl.com 
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EARN 

MORE 

MONEY! 


Be an FCC 
IXENSED 

ELECTRONIC TECHNICIAN! 



No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio¬ 
telephone License.” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS—You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 
Or, Call 1-800-932-4268 Ext. 210 


f VoiTimdnD VRODucfioris"" ^ 

I FCC LICENSE TRAINING, Dept. 210 ■ 

■ RO. Box 2824, San Francisco, CA 94126 | 

I Please rush FREE details immediately! | 

I NAME_ ■ 

■ ADDRESS_ I 

! CITY_STATE_ZIP_ , 

82 



Digital Power 
Meter 

Measures 
Watts 
& Watt-hours 
(kW-hr) 

Simple to use. 
Plug the Power Meter into any 
115V AC outlet, and plug the appliance to be 
measured into the Power Meter. That’s it! 


• Measure REAL (“true”) power 3 to 1850 Watts 

• Measure Power used, 1 Watt-hour to 9999 kilo-Watt-hr 

• Measure power cost ($), just enter cost per kilo-Watt-hr 

• Microprocessor based circuitry 

• 16 character LCD display • 4 button keypad 

• Digital processing handles any AC waveform, any power factor 

• Lifetime Warranty! 

Self Calibrating for excellent accuracy! 

Performs the same functions as instruments costing $500-$1000! 

No other instrument on the market even comes close for this price!! 

Only ^149.^^ Deliwered! Mc/nsaMo/check 


To order, call toll free 

Brand Electronics, 

421 Hilton Rd. 

Whitefield, ME 04353 www.mjnt.net/~ebrand 
For information only, call 1-207-549-3401 


1-888-433-1 


[free 

6600 


BOSSMAN ELECTRONICS 


WE ARE IN THE YEAR 2000 OLYMPIC CITY SYDNEY IN AUSTRALIA, 
PH:011 61 2 95843562, Fax:011 61 2 95843561, All prices US$. Typical 
...... CREDIT CARDS ONI 


Insured Air Mail: $10-$20, PAYMENT BY MAJOR 


CARDS ONLY 




CCD CAMERA $65 Low Jight high 
resolution CCD earner^ 
two versions, 

NTSC (US) or 
PAL (Europeai ^ 

compatible 

IR ILLUMINATOR KITS: 10 LED $9. 
30 LED $20 

FM TRANSMITTER 

Self contained, tunable, 

E owered by a single 
R44/G13 1.5V battery, Lj OI 
15g, 1.3-X0.9-X0.4-. vO' 

TWO CHANNEL UHF REMOTE 
CONTROL On US frequency of 
318MHz, 
transmitter is 
assembled, (S o 
receiver is a pO'_ 

kit, includes two 12V/12A relays 
1Tx 1Rx kit:$35, additional tx: $12 

TIME LAPSE RECORDING INTER¬ 
FACE KIT, Has relay outputs to 
switch VCR or connect via a remote 
control:$25 An alarm system output 
can be used to trigger record / stop. 
Unit automatically times out without 
movement. PIR modules for:$10 



NIGHT VISION TUBE + SUPPLY 
Used 25mm fiber optic, 
tube plus an EHT 
power supply kit to 
suit. With no 

blemishes or with //^ 

small side blemish.S / (J/ Q 

UHF DATA TRANSMISSION 
Stamp sized Xtal locked 433.9MHz 
superhetrodyne receiver module $27 
Small matching transmitter kit: $8 



$276 



LASER TUBES 
US made 2-4mW 
He-Ne Laser head 
plus a potted (110V-220V) 
power supply to suit. 

Complete 5mW-650nM Laser 
pointer kit: $15 Complete 10mW- 
640nM Laser pointer 
kit: $48 Ready made 
5mW-650nM Laser r- 

pointer: $22 Q | Q 

Ready made 5mW-650nM Laser 


MORE KITS- DUAL STEPPER MOTOR DRIVER KIT with optoisolation, with 
two used motors & software: $40...DOG SILENCER Kir includes Piezo 
Tweeter: $25...ALCOHOL BREATH TESTER KIT: $30...GEIGER COUNTER 
KIT: $30...BUG SIZED FM TRANSMITTER KIT: $9...LASER BEAM COMM¬ 
UNICATOR KIT: Tx-Rx -»• IR or Visible Laser: $39...20A-DC MOTOR SPEED 
CONTROLLER uses TI494 IC + PR mosfet, efficient switching design: 
$15...TWO MOTOR AUDIO LASER SCANNER KIT makes wild patterns:$35 


THIS IS JUST A SAMPLER OF THE PRODUCTS ON SALE AT 

www/world. net/'~bossman 



















































• 68HC11 Micro-Controllers • 

MRCl 164GP (kit/assm)* - Controller w/ 64k $77.95/$97.95 
MSCCllGP (kit/assm)* - Controller $27.95/$37.95 
*Uses any 68HC11 Chip (sold separately) 

• 68HC11 EHpanslon Boards • 

MEl IGP (kit/assm) - 32k & I/O expansion board for the EVBU $46.95/$68.95 
MRSXGP (kit/assm)- Sensor & I/O expansion board for MRCI164GP $59.95/$88.95 

• Programmable Rutonomous Mobile Robot Kits • 

ROBOBUGGP (kit/assm)* - serious six-legged robot $547.95/$788.95 
TAL2 (kit/assm)* -R&D robot vehicle $495.95/$798.95 
TAUR (kit/assm)* -expert robot vehicle $135.95/$215.95 


• Communications Boards • 

*First-time buyers of Mekatronix™ brand products need 
the Corn-Kit $19.95 OR the Corn-Pack $27.95. 

The card plugs into the back of your PC's serial port/cable. 

You can then Program your robot or micro-controller in 
sBASIC, HCl 1 Assembly, C (ICCl 1), POGO, Forth or I.C. 

• Seruos • 

MS455RGP -42 oz-in dual ball bearing servo $13.95 
MS455HGP -Servo modified/continuous rotation $19.95 

• Softmare • 

HSDLl IGP - MC68HC11 115.2 Kbps downloader $8.95/ W95 
ICCl IGP-v4.5 HCll C-Compiler $71.50 Dos/SI25.50 Win 
TGPPDOl -Program disk w/ collision avoid, progrm $8.95 
TGPPDOl -Program disk w/ line following progrm $19.95 
TGPPSD -Example robot programs & source code $18.95 
TJAIPDGP-TJ Artificial Intell. program $18.95 
REMRPDGP -IR reading software for select IR TV remotes $28.95 
EDUPDOIGP -Software & Tutorial for Middle & High Schoolers $28.95 



• Sensors/Emitters • 

GP1UYRGP32/40 $6.89/ $3.49 
32khz/40khz Infrared Digital Sensors 

GP1UYHGP32/40 $9.89/5.89 
32khz/40khz Infrared Analog Sensors 

MIR27ERGP $1.39 
Corresponding IR emitters 


• MORE • 

CCAMPALGP -Wireless color mini-camera spy $298.95 
BC12A500 -A/C adapter/robot battery charger $9.55 
AANCGP -6 AA Rechargeable NiCad batteries $14.55 
IRREMGP - Remote control module for Talrik Jr. $22.95 

Orders: Toll Free: 1-888-MR-ROBOT 
E-mail: novasoftll@aol.com 
Web Catalogs: 

http://www.mekatronix.com/ 

http://members.aol.com/novasoftll 

For Technical Questions & other inquiries: 
novasoft11@aol.com or 804-272-5752 



to Hack! 


Finally, here is a no- 
nonsense technical book 
on computer hacking! In it 
you will learn how to hack 
computers you have physical 
access to and how to hack on 
the Internet. With this book, 
you will learn about: 

Finding computers to hack 
Breaking into computers 
Hacking with Finger 
Port surfing 
Mapping the internet 
Forging E-mail 
Fighting spam 
E-mail bombs 
Hacker wars 

and morel But this book will also 
teach you how to hack safely. It will 
steer you clear of the law, so that your 
career won’t lead to prison, but 
to a better job! By far, the best book 
on hacking available today! 

2e>S PAOE PAPERBACK, $2^.^S ShlPFine $3 

Can (800)719-4957 now! 

to order (Visa/MC/COD) or call or write for FREE CATALOG of 
hard-to-get information about computer viruses, computer 
hacldng, security and cryptographyW 
Check our web site: www.logoptex.com/resources/ameagle 
AHxefican Eagle PubUcatlono, Inc. 

P. O Box 1507 , Dept E. 

Skour L€H47, AZ 85902 


WHITE-STAR ELECTRONICS 

TEL: 405-631-5153 FAX: 405-631-4788 


CONVERTERS:. 

Regal CR-83. 

Panasonic TZPC 175.. 

Centurion CF 3000. 

Regal CR-83 Volumm, 


.20 

50 

100+ 


39 

35 

.75 

69 

65 

.65 

59 

55 

.69 

65 

59 


Call for FREE catalog. 
405-631-5153 




REMOTE CONTROL 

HAND UNITS:.20 50 100+ 

Jerrold Replaces: 400/450/550.4.95 4.50 4.25 

Scicnlific Atlanta: 075/175/475....4.95 4.50 4.25 

8600: On screen display.7.50 7.00 6.50 

Pioneer: BR 81, 82.4.95 4.50 4.25 

Panasonic: Call for model #.7.50 7.00 6.50 

Zenith: All.4.95 4.50 4.25 

Tocom: 5503-VIP, 5503-A.7.00 6.50 6.25 

Universal: 4 in I R/M.7.50 7.00 6.50 


Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. 


Tamper-Bit tools: (10-lot) 
Jerrold compatible bits: 

1/4” Stacom Bit.$8.(X) 

Oval Round D.$20.00 

Torx Bit: 


Tocom T-8.$8.00 

Zenith T-lO.T-15.$8.00 

Pioneer T-20.$8.(X) 

Scientific Atlanta T-20.$8.00 

Pio 63XX Oval.$20.00 

Bit Driver Handle.$4.00 



Wc cany most remole hand units. If you don’t find the one you’re looking for, 
we can locate for you. 

Specializing in large quantities. 

HOURS: Monday thru Friday 9 am to 5 pm Central Time. 
Call for FREE catalog. 

Email: \v.se405@aol.com 
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Test Equipment Sales 

•w Sizzling Summer Sale .. 
on new LeCrov scones !! 

Looking for a 400 MHz 4 channel scope? ^ Also available is a replacement for the 

Why spend $8000 for a used TEK2465B ■■ . TEK 2467B. The LcCroy UI354 boasts a 

when you can buy a new Lg CroyU fllMt : I ‘ 500 MHz bandwidth and ultra high writing 

for $6795 with a 3 year warranty III / *' * ‘ ’ speed for an unbelievable $11 . 500 with 

^ ^ a 3 year warranty III 

Ask about our line of new products including 
Instek, Fluke, Tektronix and more I 

Here is a sample of our used equipment inventory 

HP 3488A SWITCH/CONTROL UNIT..$895 FLUKE 6060B SIGNAL GENERATOR..$3295 

HP 3325A-002 GENERATOR W/OPT..$1795 TEK 2236 SCOPE W/Cntr & DMM...$1095 

HP 6002A-001 AUTORANGE SUPPLY..$650 TEK 2465A 350MHz 4 ch. SCOPE...$3495 

HP 5314A UNIVERSAL COUNTER.$295 TEK 7L18 SPECTRUM ANALYZER.$1695 

HP 8590A SPECTRUM ANALYZER.$4950 BMI 8800 POWERSCOPE.$4995 

CALL 800 684-4651 OR FAX (603)425-2945 
WWW.TESALES.COM 

CIRCLE 334 ON FREE INFORMATION CARD 


ALFA ELECTRONICS Visit WWW. alfaelectronics .com for complete Info 

HIGH QUALITY TEST EQUIPMENT Call 1 -800-526-2532 for Order and Free Catalo 



liPMati 


DMM.S9S ($179.00): true rms, AC/DC (V^). O, 
bar graph, fieq, capac., dBm, logic, diode 
DMM-23T ($99.95): 4'/S digit, true ims, high resoL 
(lOpV, lOnA, lOmO), hFE, diode, contin 
DMM-20 ($74.95): AC/DC (V, A), Freq, cent, 
Capac, Indtici, Q, hFE, diode, duty cycle 
DMM-122 ($59.95): DC/AC(V,AX Q, hFE, diode, 
capacitance, freq. logic, continuity 
DMM-123 ($44.95): DMM capacitance, 
DC/AC(V,A), Q, hFE, diode, continuity 
DMM-lf ($19.95): 3'A digit, DC/AC V, a hFE, 
diode, signal oulput(+3V,-0.5Vsq.,50Hduty) 


n 


/COUNTER 


CAP-IS (t49.)S): 3!4 digit, O.lpF- 
20mF, 9 Ranges, O.lpF resohitioTV 
zero adjustment 

LCR-24 (J/3P.95;; 0.1pH-200H, 
0.1pF.2000pF,0.0in-20Ma 
diode test. NewModH. 

LCR-131D (J2/9.95): autorange, 
0.1jiH-l(fci,0.1pF-10mF, ImC 
lOMQ, Q Factor, seiial/paraDeL 
120Hz/l kHz tot^ mode. 

FC-nOO (1729.9^: 1.25GHz 


', sensiSvity 
‘ 30mV(440MH^ 


^ lOppm 
(130- 


TT 

70-111 $ 85.00 
73-111 $115.00 
75-III $139.00 
77-111 $154.00 
79-111 $175.00 
«7-ni $309.00 
92B-III $1,445 
90B-II $1,695 
99B-in $2,095 
105B $2,495 

123-ni $945 
863E $475 
867B $650 


AGiCunent Probe $34^ 

DC/AC Current Probe $79.95 
Mini AC Clamp $59.95 
AC Clamp w/temp $89.95 
DC/AC Clamp $109.95 
Thermometer $69.95-$89.95 
IR Thermometer $189.95 
Sound Level Meter $169.95 
Tachometer $169.95-$219.95 


EMF Tester 
Pressure Meter 
Watt Meter 
High Vottgae Probe 
Meter 
It Meter 


$69.95 

$299.95 

$129.95 

$59.95 

$79.95 

$80-$90 


n 


Single Output DC Power Supplies Triple Output AUDIO/RF/FUNCT. G EN 


• Constant current, constant voltage mode 

• Short Circiiit and overload protected 

AnohtMftmDialo DMai Anoint Currem 
PS-303 ($159.00) 30V/3A P^OO ($179.95) 30V/3A 
PS-305 ($219.95) 30V/5A PS-8201 ($239 95) 30V/5A 

PS-8112 ($399.95) 60V/5A DMtal Vet A Currtnt PisBlttf 


m. I 


f&BT 


PS-1610 ($289.00) 16V/I0A PS-8300 ($199.95) 30V/3A 
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 30V/5A 


: or Tracking operation 
I to double current ou^ut 
(PS-8102 A PS-8103 only) 


. ^5) 

PS-8203 ($549.95) 30V/5A/30V/5A 


30V/5A/30V/5A 

30V/3A/30V/3A 


RF Gamsratar • 9G-41M ($124.95) lOOUiz- 
150MHz sinewaves in 8 ranges 

• SG-4I62AD($229.95) wiA 6 digit counter 
Audia Gamaratar • AG-2601 ($124.95) lOHz- 
1 MHz, 0-8Vpp line, O-lOVpp squarewave 

• AG.2603AD ($229.95) with 6 digit counter 
Foactlaa Gamaratar • FG.21MA ($169.95) 
0.2Hz-2MHz,5mV.20V» 

• FG-2103 ($329.95) Swtwp 0.5Hz-5MHz 


DC POWER SUPPLIES 


20 MHz Scope Cursor Readout Triple Output Single Output Programmable 


•OS-620 $324.95 

Most economical scope 
Dual CH/X-Y opmtion 
• 1 m V/div sensitivity 
•Z-axisinput.CHl output 
TV syn, ALT trigger 


OS-626G $599.95 

> RaaiamtaCmrtar mMms 

> Dual CH / Delay sweep 

> BuOt-in delay line 

' ALT trigger, Hold-Off 
'Z-axisinpuLCHl output 


•2 variable out 0-30 V.0-3A 

• One fixed 5V3A output 

• Auto track, setiaL pardld 

• Const voh, current mode 

• 4 analog or 2 digita] display 
PC3939 ($499.95) 

3 rS549 953 difrita] 


> Const voraige,''current mof 

• Voltage regulation <0.019< 

• Current regulation <0.2% 
PS.183a ($209.95) 
PS-ltSO ($229.95) 18V/5A 
PS-183«D(S229.9S)18V/3A 
PS-1850D(S254.93) 18V/SA 


• Auto seriay|MraIL(PPT ser) 

• Auto track PT seriesX 
IEEE-488.2 and SCPl 
compatible command set 

PPft-1 t60G<SI ,149.95)1tV/6A 
PP»3435G($1.149.93P6V/3JA 
PPT-1 t30G(Sl .499.95)1 SV/3A 
PPT-361 SG(S1.499.95)36V1.5/ 


MNCTlQNl 

GENERATOR 


FG-S02eG ($209.95) 

• 0.02Hz-2MHz w/counter 

• Sine/Squ/Tri/pulse/Rarop 
FG-M16G ($229.95) 

• 0.02Hz^2MHz w/counter 
FG-S054 ($499.95) Sweep 

• 0.05Hz-5MHz w/counter 

• INT/EXT AM/FM mod 


iimiDP 



DM-M34($179.95)3Vidgt 
•AaDV(V,AXCA<l»ode 
DM-SS4«($339.95) 3v4 dgt 

• AC V to 50kHz, true ims 
DM-SaS5G($889.95)5'ddgt 

• 0.006% accuracy, GPIB 

• dSnumto JLEL, min/max 


ALFA ELECTRONICS 

P.O. BOX 8089 
PRINCETON. NJ 08543-8089 


TEL: (800)526-2532 / (609) 897-1135 
FAX: 609-897-0206 
E-mail: alfa0168(®aol.com 


Call / Write / Fax / Email for FREE CATALOG 
Visa, MC, AMEX, COD, PO Accepted. OEM Welcome. 
1 Year Warranty (2 Years for GW/lnstek) 
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Circuit Design for Windows and Macintosh 
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b2 Spice 


b2 Logic 


Spice and Logic are the best values in circuit simulation tools. They are used at 
over 100 major universities and many leading Fortune 500 companies including the 
University of Michigan, Stanford, AT&T, General Electric, and Motorola. 

B2 Logic provides precise and customizable timing of individual pins on each device. No 
other program in this price range will help you catch as many timing glitches and viola¬ 
tions. It also supports busses and subcircuits to facilitate the design of complex circuits. 

B2 Spice integrates an Intuitive interface with an optimized Spice engine. With a library 
of over 3000 parts, you will be able to find the part you need. In case you don't find It, 
you can easily Import new parts into the libraries. The interface supports the full set of 
Spice3F5 simulations as well as Temperature and Parameter sweeps. 


$249 

Simulations: DC, Parameter, Dual.and 
Frequency Sweeps, Transient, Noise, 
Fourier, Transfer Functions, Pole-Zero, 
Distortion 
Spice 3F5 (32-bit) 

Over 3000 devices 

Over 30 parameterized devices 

Powerful graph interface 

Device and model parameter dialogs 

Run simulations directly from netllsts 

$179 

Subcircuits and subcircuit probing 
Precise customizable pin timing 
Over 100 components available 
Define new devices with equations and 
tables including state variables 


Electronic Design Package 


$279 


n 


Beige Bag Software 
279 E. Liberty 

Ann Arbor • Michigan • 48104 


Phone 734.332.0487 
Fax 734.332.0392 
E-Mail lnfo@belgebag.com 
Internet www.beigebag.com 


• Includes B^ Spice and B^ Logic 

• Demo Disks Available 

• University & Student Prices Available 

• Site Licenses Available 

• Dealer Inquiries Welcome 

• Visa/MasterCard Accepted 
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Miniature Transmitters and Receivers 


Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter 
59,049 Settable Codes, 120’-300’ Range, 1-1/4” x 2” x 9/16”, Assembled 



Qty 


1 

24.95 

29.95 


5 

19.95 

24.95 


10 

15.95 

19.95 



RF300T 150’ Range Transmitter 
RF300XT 300’ Range Transmitter 

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters 
1-1/4” X 3-3/4” X 9/16” PCB w/ ,1” spaced pads for standard connectors 
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines 

Qty 1 5 10 

RF300R Receiver, FuUy Assembled 24.95 20.95 16.95 

RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95 

RF300PA Pre-Amplifier. Doubles Range 14.95 11.95 9.95 

Small, Economical, Single Channel Transmitter and Receiver Set 
Set Code, 60’ Range, l-7/8”x2-3/8”x7/16” (T), 2”x2-3/4”x9/16” (R) 
Receiver Input: 5 vdc Output: Gated TTL Momentary Line 

Qty 1 5 10 

RF60 Transmitter and Receiver Set 24.95 19.95 14.95 


Visited Inc. 


Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 825% tax 
Visa, Mastercard, Money Orders Personal Checks and Cash C.O.D.S 

P.O. Box 14156 Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454 


CIRCLE 310 ON FREE INFORMATION CARD 


July 1998, Electronics Now 



























































































Electronics Now, July 1998 


86 



•=-E 

• Product Engineering 

• Firmware Development 


OUn 


Complete On Site 
Electrical Engineering Lab 


Reverse Engineering 
RF Circuit Design & Manufacturing 


• Micro Controller & EPROM Hardware & Software Development 


From Auto-Routing to CNC Routing to Electronic Assemblies... 
Capital Electronics is Your Best Route For Printed Circuit Boards. 


Design/Layout 

• CAD Layout Services 

• Compatible With Almost 
All cad Systems 

• From Schematics or 
Sample PCB’s 

• Photoplotting Services 

• 28,800 Baude Modem 


Printed Circuit Boards 

• Single & Double Sided 

• Multi-Layer & Flexible PCB’s 

• From Quick Turn Protoypes 
TO Scheduled Production Runs 

• Fine Lines, SMT 

• Electrical Testing 

• Precious Metal Plating 


Assembly Services 

• Fast Turn Board Stuffing 

• Wire Harnesses 

• Wave Soldering 

• Acquisition of Parts 

• Final Testing 

• Turnkey Services 

• Custom Enclosures 


For Quick & Competitive Pricing or More Information, 
Please Call Us Today! 

303 Sherman Street • Ackley, Iowa 50601 

(515) 847-3888 

Fax (515) 847-3889 • Modem (515) 847-3890 


Internet Access: 

For Automated Info Response: 

INtDOcapilal-elec-coin 
E-Mail: Quote@capiuil-elec.com 
Web Access: hitp:/Avww.capiial-eIec.com 
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Network Service Tool Set 


Popular installation and service tools for networks, modems and 
telephones. All hand tools are professional heavy duty type. 

Use the compact tester on 10BASE-T (UTP & STP), thin 
Ethernet (BNC), 8-positlon Token Ring, AT&T 258A and 
EIA/TIA 568A/B. Automatically scans cables for continuity, 
wiring sequence and polarization. Tests STP cable ground. 
Testing installed cables is easy with Remote Terminator • 
and gender changers (UTP and BNC). 9V battery included. 


PC Service Tool Set 


Contains all tools needed to troubleshoot & service 
IBM-compatible PCs. Set includes; 


• AMI Diagnostic Software 

• POST Card 

• Logic Probe 

• Digital Multi-Meter 

• AC Receptacle Tester 

• Serial Adapter 


• Coax Stripping Tool, RG-58 & RG-59 

• BNC Crimping Tool, RG-58 & RG-59 

• Modular Cutting/Stripping/Crimping 
Tool (4, 6 & 8-Position) 

• Multi-Network Cable Tester 

• AC Receptacle Tester 

• Cable Cutter 

Order No. 55625 $197.00 


PC Diagnostic Tool Set 


• AMI Diagnostic Software 

• POST Card 

Order No. 55555 $89.00 


Network Installation 
Tool Set 


• Serial & Parallel 
Loopback Connectors 

• DIP IC Puller 

• PLCC IC Puller 

• Grounding Wrist Strap 

• Key Top Puller 

Order No. 55000 $198.00 



• Network Tool Set 55625 
without the Multi-Network 
Cable Tester. 

Order No. 55600 $99.00 

Call for your FREE Catalog 

Graymark* 

P.O.Box2015 Tustin.CA 92781 
http ://www.labvolt.com 



CALL TODAY! 

800 - 854-7393 
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Any waveform you want! 


Starting at 

$795 

Quantity 1 

Money back 
guarantee 


Telulex Inc. model SG-100 



• Synthesized Signal Generator 

Clean sinewaves DC-20 MHz with .001% accuracy! 
.1 Hz steps. DC Offset RS232 remote control. 

• Arbitrary Waveform Generator 

40 Megasamples/Second. 32,768 points. 12 bit DAC 

• Function Generator 

Ramps, Triangles, Exponentials & more to 2 MHz! 

• Pulse Generator 

Digital waveforms with adjustable duty cycle 




DC to 20 MHz linear Int/Ext AM. SSB, 
and log sweeps Dualtone Gen. 


Int/Ext FM, PM, 
BPSK, Burst 


Ratrps, Triangles, 
Exponentials 


Pulse Generator 



Noise 



Arbitrary Waveforms 


Unlimited Possibilities! 


Telulex Inc . 2455 OldMlddlelield way S Tel (650)938-0240 

Mountain View, CA 94043 Fax (650) 938-0241 
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http;//www>Itelulex,coin 

Email: sales@Telulex.com 


RF Data Modules 


•3V(F), 5V(F)or6-12V(A) 
•418or433.9MhzFM 
•simply add antenna, data, power 
•Range up to 200m 
•Analog or digital data i/p 
•SAW controlled - stability 
• 10 X 30 X 5mm 


•Only 21 X 47 X 5mm 

• 13mA; 130pA on power save (100:1) 

•Carrier detect o/p 

•418 or 433.9MHz FM Superhet. 

•SAW controlled - stability 

•Analog or digital o/p 

•Wide supply range 4.5-9V (A/F ver.) 

•Fast enable time <3ms 


•Only 23 X 33 X 11mm 

•Up to 40,000bps of balanced code 

•Up to 170m range. 

•5V operation 
•418 or 433MHz FM 
•Direct interface to 5V CMOS logic 
•Fast 1ms enable from power saving 

•3 wire RS232 interface 
•Up to 38400 bps 
•418 or 433MHz FM. 7.5-15Vdc 
•TX/RX LED indication 
•Up to 150m range 



TXM-4xx-A.S24.50 

TXM-lxx-F.$25.80 



SILRX-4XX-A.$39.38 

SILRX-4XX-F..$41.92 



r\/K\ 


BIM-4XX-F..$87.36 





(free 






Tel: (416) 236 3858 

FaxBack: (416) 231 9681 
Fax: (416) 236 8866 

32 Blair Athol Gres. Etobicoke. ON. M9A 1X5, Canada 




PCBArtwork 
IPCBnnrrisI Made Easy! 

PRINTED CIRCUIT DESIGN SOFTWARE 

For Windows and DOS 

Layout - Autorouting - Schematic - Circuit Simulation 


* NEW 32 bit version available 

* Ripup and Retry Router in Advanced Pkg. 

* Copper Flooding for Building Ground Areas 

* Gerber and Excellon Output 

* Create Negative & Positive Printouts 

* Create Single or Multi Layer Boards 

* Create artwork from the Schematic 

* Analog and Digital Simulation available 

* Make boards up to 32" x 32" 

* Parts Libraries - Silk Layers - Solder Mask 

* Great for All Circuit Design ProjectsI 

* For the Professional and Hobbyist! 


Download Demos from BBS (205)933-2954 


Windowst mVersion starts at 
PCBoards Layout for dos 

Call or Write for Full Product Line, Prices A Free Demo 

PCBoards (800)473-7227 

2110 14th Ave. South Fax (205)933-2954 

Birmingham, AL 35205 Phone (205)933-1122 
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AuiohmicMer Machines i 

ATM crimes, abuses, vulnerabilities and defeats 
exposed! 100 -f methods detailed includes: 
Physical, Reg. E, cipher, PIN compromise, card 
counterfeiting, mastic stripe, false front TEM¬ 
PEST, tapping, spoofing, inside job, vibration, 
pulse, hign voltage - others, con jobs. Histories, 
law, security checklbt, internal photos, figures. 
Much more! $39. 

ing Caller ID, ANl, *69, *57, Call Blocking, *67 * 
etc. Describes ESS, SS7, CN/A, CAMA,DNR, 1 
Diverters, Centrex - more! $J9. ' 

ta Of lOlDERllSl BREADBOARDS 

100 MHz from SB desigrrs? Major firm of¬ 
fers such boards! SBs are excellent for 
many final and permanent circuits, and 

Cellphone Modif. Guide 

for many RF, Hi-V and Hi-I circuits! And 
much safer to health and environment. 
Comprehensive. Dozens of tips! $29. 

How cellphones operate and are modified. 
Vulnerabilities to hack attack and coun¬ 
termeasures. Details on programming 
NAMs, ESNs, etc (cloning), control data 
formats, computing encoded MINs, ESNs, 
SIDHs, operating systems, PROM program¬ 
ming, forcing ACK, test mode and resets, 
cable diagrams, scanning, tracking, scanner 
restorations, frea allocations, roaming. 
Step-by-steps to iceypad-reprogram 100+ 
popular cellphones. More! $49. 

HACKING INTERNET 1 

The latest tricks and methods being used ’ 
on the Net to pirate software (warez) and ! 
the newest hacking websites. Updated ev- ( 
cry Uvo months. Indudes examples, coun- | 
termeasures, password defeats, UNIX, i 
Sprintnet, brute force methods, lots of 
lips, and more! $29. ' 

COMPUTER PHREAKING | 



i Tracina • *29 
srnet • *2 


‘25 

•19 


How Pagers work, different types and 
uses, freqs, advantages over and uses with 
cellphones, and tips and tricks. How Pag¬ 
ers are hacked/countermeasures. And 
plans for a Personal Pocket Paging Sys¬ 
tem (xmitter and receiver). More! $29. 

-- ““ Cl CAD 


rs pel 

each other, and how VIROSES, TROJAN 
[HORSES, WORMS are imolemented. Dozens 
of computer crime and aouse methods and 
countermeasures. Includes disk filled with 
hacker text files and utilities, and the legend¬ 
ary FLUSHOTf protection system. Internet 
advice, password defeats, glossary • much 
mare! Manual ♦ PC Disk! 539. 

AIID I ATCCT f ATAf Aft TA* 


. *29 


Rocket's Red Glare - *29 
High Voltage Devices • *29 
Mind Control * *29 
Under Attack! - *29 
Radionics Manual > *29 
Heal Thyself-*19 


PECIAl PROJECTS 

We will design & build just about 

anything! Ask for our free ^ 
A pplication Form ! Hardware now 
done as SPECIAL PROJEaS only 


THEDltTY-lDOIiW g^ 

24■^ Disks. See CATALOG! 

STOPPING 

POWER METERS 


Us reported on ''60 MINUTES"! 

[All-new 6th Edition! Over 45 pages jam- 
packed with how devices can slow down (even 
stop) watt-hour meters - while loads draw full 
power! Device plugs into one outlet and normal 
loads into other outlets. Describes meter creep, 
joverload droop, etc. Plans only! $29. 

THE I.G. MANUAL : External magnetic 


TOP^ CONSUMERTRONICS 

SECRlll’ - 


2430 Juan Tabo, NE, #259, ABQ, NM 87112 

P.O. Box 23097 ABQ, NM 8719 

Order Today! 505-237-2073 (m, 

Fax: 505-292-4078(allhoun, orders only) Web Adventure: WWW.tsc-global.COm 

Established in 1971. Featured on CBS '60 Minutes,' Forbes, New York Times. Add $5 total S/H (US, Canada). 
Sold for educational purposes only . Postal M.O. is fastest VISA, MC OK. COD add $7. 

See Catalog for LIFTED WA^^^ PROJECTS and all other Policies 



ways (applied to meter) to slow down and stop 
power meters while drawing full loads. Plans 525. 

¥-HR METERS : How watt-hour meters work, 
calibration, error modes (many), ANSI Standards, 
etc. Demand and Polyphase Meters. Experimental 
results to slow and stop meters by others. 525. 

All 3 (above), Only $591 (Add $20 for SPM Video) 


>29 SPM The Video! 


Now its easier to learn about KW-HR Power 
Meters than ever before! This educational 
video shows you how they work and their 
anatomy. Demonstrates SPMEM device and 
external magnetic methods used to slow and 
stop meters! Hosted by a top expert in the 
field. From the novice to the pro, an excellent 
source of info on these exciting devices! Great 
in combo with our SPM related manuals! 
Only $49 for SPM video -f SPM ntanuall! 
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Goldstar 



Model OS-91 OOP $899.00 
Full 100 MHz Bandwidth! 

• Dual-Channel, High Sensitivity 

• TV Synchronization Trigger 

• Calibrated Delayed Sweep 

• Includes Two Probes, 2 Year Warranty 


Spectrum Analyzer 
B+K Precision 
Model 2625 

.150kHz-1050MHz 
• 80dB Dynamic Range 
. AM/FM demod Included 

0/7/y$2,195.00! 


Pre-Owned Oscilloscope Specials 


Tektronix 2213 
Tektronix 2215 
Tektronix 465 
Tektronix 465B 
Tektronix 475 
Tektronix 475A 


60 MHz 
60 MHz 
100 MHz 
100 MHz 
200 MHz 
250 MHz 


$549.00 

$649.00 

$599.00 

$729.00 

$829.00 

$1,199.00 


> Professionally Refurbished 

> Aligned & Calibrated to Original Specifications 

> The Industry Standard of Oscilloscopes 

• 1 Year Warranty - The Longest Available!!! 


We Buy Siii pliis 
Test Kqiiipiiieiit 


Leader CATV Signal Level Meter Model LF 941 
/ TV/CATV Coverage from 46 - 870 MHz 
/ VIdeo/AudIo Carrier Measurements $695.00! 

Just Released! 


“Series III” Multimeters 
Fluke Model 87III $309.00 III 


SIMMax 
Module Tester 

* Tests 72/30 pin SIMMs 

* Stand alone/portable 

* Identifies SIMM properties 

* 10 built-in tests identify 
most merriory defects 

Only $599.00! 


See us on the Web! 
www.fotronic.com 


Test Equipment Depot 


A FOTRONIC CORPORA TION COMPANY 

99 Washington St. Melrose, MA 02176 
(781)665-1400 • FAX (781) 665-0780 

TOLL FREE 1-800-99-METER email: afoti(gfotronic.com 


1-800-996-3837 
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“I earned $1,000 
on just 12 VCR repairs 
in one week’* 

A true statement by Pout B,* of San Pedro, California 


How to cash in on 
skyrocketing field of VCR repair! 


You too con earn up to $85 on hour, pocket $200 a day, 
double your income...in the high-profit field of VCR 
repair...porf-fime or fuli time. There ore over 77 miliion 
VCR's currently in use in America today - a lot ot business 
out there just waiting for you! 

Here is a once-in-a-lifefime opportunity to go into a 
booming business of your own, make really big money 
starting right away, be your own boss and enjoy financial 
freedom and security. 

Ifs easy to leorn VCR cleaning, maintenance and repair at 
home in just a few short weeks through Foley-Belsaw's 
unique method which emphasizes the mechanics involved 
in 90% of all repairs, wifhout dwelling on ali fhe 
unnecessary basic eiectronics. This exclusive practical 
hands-on course was developed and proven over a long 
period of time in an actual VCR repair shop. It combines 
simple step-by-step lessons with easy-to-follow video 
cassette guidance. No speciai experience or elecfronics 
background is necessary. Just average mechanical 
aptitude and the ability to follow simple A-B-C repair 
procedures fhot are clearly ouflined for you. And when you 
complete the course you will receive the School's official 
diploma attesting to your expertise. 

Send coupon today for FREE 
Fact lUt No obligation. 

Don't miss out on this opportunity to give your income a 
tremendous boost. Send in the coupon NOW. Get all the 
facts and study them in the privacy of your own home. 
There's absolutely no obligation and no salesmen will call 
on you. So don't delay. Mail the coupon today! 

'1 started 3 months ago, now earn over $900 a week." 

D.K., New York, NY 

'Took in over $3,200 in the post 10 days!" 

H.H., Denver, CO 

"Doubled my Income within 6 weeks." 

R.B., Bokersfield, CA 

"Last name withheld by request. 



MAIL TODAY FOR FREE INFORMATION PACKAGE 


Foley-Belsow Institute, 

6301 Equitable Road 
Kansas City, MO 64120-1395 


I 




CHECK ONE BOX ONLY FOR FREE INFORMATION Km 
□ YES, without obligation send me information on how I can learn at home 
to become a VCR technician. 62816 

□ Computer Repair 64718 □ TV/Satellite Dish 31587 

□ Computer Programmer 35534 □ Electrician 95393 

□ Networking Specialist 39345 □ Computer Specialist 38358 


Name 




Address 




City 

State 

Zip .. 





_1 
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Electronic CAD 


You could pay up to ten times 
more for many of the same 
features that you get with these 
innovative design tools. 


$ 29.95 



Over 25,000 people use WinDraft Schematics 
and WinBoard PCB layout tools for Windows. 
Now, you can buy a special 200 pin version of 
these best selling Windows based tools for 
only $29.95 each. 

You get everything you need to complete your 
circuit designs at an affordable price and it's 
easy to expand as your designs grow. 

For the name of your local NTE distributor, 
Call 1-800-683-6837, or browse the internet 
www.ivex.com/nte.html 





EPROM+ 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 


USES PARALLEL 
PRINTER PORT! 


SUPPORTS ALL 
STANDARD PARTS! 


FIRST GENERATION EPROMS (24 PIN) 2708, TMS2716-. 1702*, 25XX 
SECOND GENERATION EPROMS (24. 28. 32 PIN) 2716 - 27C080 (8 MEG) 

16 BIT EPROMS * (40. 42 PIN) 27C1024 - 27C160 (16 MEG) 

FLASH EPROMS (32 PIN) 28F, 29C. 29EE, 29F FAMILIES PLUS BOOT BLOCK 
EEPROMS/NVRAMS (24-32 PIN) 28C04 - 28C010, X2210/12, ER5901, 12XX 
SERIAL EEPROMS * (ALL 8 PIN PARTS) 17, 24, 25, 35, 59, 80011, 85. 93. ER1400 
BIPOLAR PROMS * (16-24 PIN) 74SXXX AND 82SXXX FAMILIES 
MICROCONTROLLERS * (ALL FAMILIES) 874X, 875X, 87C5XX, 87C75X, 89C5X 
89CX051 68HC705. 68HC711. PIC12XXX - 16XXX, 17C4X PLUS FLASH AND 14000 


♦ READ, PROGRAM, COPY COMPARE, FILE LOAD/SAVE (PLUS MORE!) 

♦ FULL SCREEN EDITOR W/25 COMMANDS + BYTE & WORD MODES 

♦ SOFTWARE RUNS UNDER DOS, WIN3.1/95 ON ANY SPEED MACHINE 

♦ MADE IN THE USA • 30 DAY MONEY BACK GUARANTEE •AOAmil KiQUOtEO 

nAGRAMS rNctuceo 


SYSTEM INCLUDES: PROGRAMMING UNIT, SOFTWARE. PRINTER PORT 
CABLE. PRINTED MANUAL AND POWER PACK 

ANDROMEDA RESEARCH 
P.O. BOX 222 
MILFORD, OHIO 45150 

831-9708 FAX (513) 831-7562 


yso)! 


$289 

SS.OO SHIPPING ♦ S5.00 CO.D. 
VISA ♦ MASTERCARD ♦ AMEX, 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 

• THD. THD+N. SNR measurements 

• Signal Generation 

• Digital Filtering 

• Triggering. Decimation 

• Transfer Functions. Coherence 

• Dynamic Data Exchange (DDE) 

• Time Series. Spectrum Phase. 
Spectrogram and 3-D Surface plots 

• Real-Time Recording and 
Post-Processing modes 

Applications 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 

• 486 CPU or greater 

• 8 MB RAM minimum 

• Win. 95. NT. or Win. 3.1 + Wln.32s 

• Mouse and Math coprocessor 

• 16 bit sound card 
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Priced from $299 

(U.S. sales only - not for export/resale) 

Professional Quality Sound Cards Available...Call 


DOWNLOAD FREE 30 DAY TRIAL! 

WWW. telebyte, com/pioneer 


PHS 


Pioneer Hill Software 
24460 Mason Rd. N.W. 
Poulsbo, WA 98370 


Spectra Plus 4.0 

Affordable Signal Processing Software 


Sales: (360) 697-3472 


Fax: (360) 697-7717 


e-mail: pioneer@telebyte.com 



The Pocket Programmer 


The portable programmer that uses 
the printer port of your PC instead of 
a internal card. Easy to use 
software that programs Eprom, 
EEprom, Flash & Dallas Ram. 27(C) 
/ 28(C) / 28F / 29F / 29C & 25XX 
series from 16K to 8 Megabit with a 
32 pin socket. Adapters available for 
Pic, PLCC, 5-Gang, 874X, 875X 
MCU’s, 40-Pin X 16 & Serial 
Eprom’s, 82/74 Prom’s and Eprom 
_ Emulator to 32K X 8. _ 

Same Name, Address & Phone # 
for 16 Years.,, Isn^t it Amazing ? 

Intronics, Inc. 


Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $5.00 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 

Fax (913) 441-1623 Visa I Master Charga 




































































































386 MINI’PC $83 ii 

includes: 

-5 Serial,3 Parallel (32bit max) 
-Up to 8 meg ROM (27C080) 
-32k RAM exp. to 64Mbyte 
-Battery backed RT Clock 
-LCD and Keyboard ports 
-IRQ xl5, DMA x2, TIMER x4 
-On-board LED display 
-Industry Standard PC Bus 

Perfect when a full-size PC is too large, expensive, or power 
hungry. A fully functional single board computer, needs only 
program and power source. Runs DOS / WINDOWS. Use 
Turbo C, BASIC, MASM. All utilities to do this included. 



AtoD DtoA 
CONVERTERS 


For PC or SBC 
8,12,16 bit resolution 
up to 24 channels 
starting at $21 OEM (Ik) 
eval kit $75 


$95 UNIVERSAL 
PROGRAMMER 

FLASH, EEPROM, NVRAM, EPROM 
up to 8 meg (27C64-080). Adapters for 
micros, PLCC, etc. Parallel port version 
for notebook. FAST AND EASY TO USE. 



LOW COST... LOW POWER., 


QTY IK PRICE 


LOW RISC! HI?. 

LOWER COST, FASTER, EASIER TO PROGRAM SINGLE CHIP COMPUTER 


COMPARE: 

16C54 

MV1200 

OEM (IK) PRICE 

$257 

$1.99 

RS232 PROGRAM DOWNLOAD NO 

YES 

SINGLE CHIP OPERATION 

NO 

YES 

BUILT-IN BASIC 

NO 

YES 

EEPROM DATA MEMORY 

NONE 

64 

PROGRAM MEMORY 

768 OTP 

IK FLASH 

MATH REGISTERS 

1 

32 

MAX INSTRUCTIONS/SEC 

5M 

20M 

MAX COUNTER BITS 

16 

18 

INPUT/OUTPUT BITS 

12 

15 

A TOD COMPARATOR 

NO 

YES 

HARDWARE INTERRUPTS 

NONE 

3 


PINOUT: 


RESET 

1 


PDO 

2 

19 

PD1 

3 

18 

XOUT 

4 

17 

XIN 

5 

16 

PD2;1NT 

6 

15 

PD3 

7 

14 

PD4/TMR 

8 

13 

P05 

9 

12 

GND 

10 

11 


VCC 

PB7 

PB6 

PBS 

PB4 

PBS 

PB2 

PB1/AD1. 
PBO/ADO 
P06 


. LONG WORD INSTRUCTION • FRIENDLY SYMMETRIC ARCHITECTURE • 



PC SOLID 
STATE DISK 

OEM (Ik) eval kit 75.00 
jhx I FLASH / RAM / EPROM 
▼ “ ■ 256K-16M PCMCIA/DIPS 


No More Hangups... 

PC WATCHDOG! 


Reboots PC OEM $21 EVAL $75 



VGA 

LCD 


640x480 controller 
for PC or SBC 
$27 oem $^95 eval 
combo LCD/CRT 
version available 



visit our web site: www.star.net/peopie/-mvs 


MVS BOX 850 
MBRR/MACKNH 03054 


(508) 792-9507 



Syr Limited Warranty 
Free Shipping 
Hrs: Mon-Fri 10-6 EST 


CIRCLE 324 ON FREE INFORMATION CARD 


Digital Oscilloscopes 



2 Ch. Digital Oscilloscope 
100 MSa/s Max Single-Shot 
Rate on Both Channels 
60MHz Input Bandwidth 
32K Samples Per Channel 
Optional FFT Spectrum 
Analyzer*, Advanced Math* 
and TV Line Trigger** 

IEEE Pulse Parameter 
Measurements 


One touch Auto-Setup 
Advanced Pulse Triggering* 
Hands-Free Voice Control 
Easy to use Windows and 
DOS Software Included 
Parallel Port Interface to 
Laptop or Desktop PC 
Small and Lightweight 
(9 oz and 6.3" x 3.75" x 1.25”) 
Free Demo Software on Web 


For $499 you get the model DSO-2102S Oscilloscope, Probes, 
Interface Cable, Power Adapter, and Windows and DOS Software. 
•DSO-2102M $599 **TV-Une Module $149 



p 

c 

p 

L 

A 

C 

E 



• 200 MSa/s Max Single-Shot • 10 Channels Simultaneously 

Sample Rate • 125 MHz Single Shot Bandwidth 

• 2 Oscilloscope Channels • Up to 128K Samples/Channel 

• 8 Logic Analyzer Channels • FFT Spectrum Analyzer Included 


DSO-28264 (lOCh, 200MSa/s, 64k) $1999 
DSO-28464 (20Ch, 200MSa/s, 64k) $3799 
All prices include Probes and Software 



Link Instruments (973) 808-8990 

369 Passaic Ave. • Suite 100 • Fairfield, NJ 07004 
www.ljnklnstnjments.com/en7 • Email: Sales@Linldnstnjments.com 

CIRCLE 330 ON FREE INFORMATION CARD 
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The World's Largest Source 
for Home Automation 




OVER 50 

Models 


•The Best & Most Comprehensive Home 
Automation Catalog in the Industry. 

• Best Customer Service & 

Technical Support 



^ Thousands of hard-to*find 

•**8^ automation. X-10 and wireless 

r-- B r control products. Computer inter- 

1 1* faces, software, development 

I f tools, lighting control, telephone 

H systems, security systems. sun«jl- 

tance cameras, infrared audkWideo 
control, home theater, touchsaeen 
control, HVAC, pel care automation, 
wiring supplies, books and videos and 
much more! 



fe. — World’s Largest Selection! 


Lowest Prices Guaranteed! 


■■■■■■■■■■■■■■■■■■■■■ 

Home Automation Systems, Inc. 

Questions: 714-708-0610 Fax: 714-708-0614 
e-nfiail: catalog@smarthome.com 
www.smai1home.com 

Call for a FREE Catalog! 800-762-7846 

800-SMART-HOME 

Dealers/Resellers ask about our 
HAS PRO Dealer Program 800-949-6255 


ADVANTECH EETOOtS NEEDHAMS DATA VO CE TECHNOLOGV MLO 
SYSTEM GENERAL CHROMA MODULAR CRCUT TECHNOLOGY XELTEK 

ijS JR g 

PROMAX EMP-20 MEGAMAX MEGAMAX4 S)MMiS*» TESTER EMtf^ 




CALL ADVANTECH lABTOOL 
629 ICE TECH MICROLV 
650 EETOOLS ALLMAX + 
409 EETOOLS MEGAMAX 
509 EETOOLS MEGAMAX4 
369 XELTEK SUPERPROI 
409 XELTEK SUPERPRO IP 
249 XELTEX SUPERPRO L 
165 XELTEK ROMMASTERU 
479 MOO-MCT-EMUPA 
739 STAG ORBIT-32 


599 EETOOLS SIMMAX 
795 CHROMA SIMM/SP 
359 MOD-MCT-EMUPA4? 
279 MOO-Ma-EMUP/R 
49 EPR0M1GT0 512K 
69 EPROM IGTO 1MEG 
99 EPROM 4G TO 1 MEG 
199 EPROM 16GT01 MEG 
89 EPROM 1GT0 8MEG 
129 EPROM 4GT0 8MEG 
250 EPROM 8G TO 8MEG 


LA8TOa48 MCROMASTER SUPSRPRO AUMAX PLUS nOMMASTtR2 


General Deuice Instruments 


Siles 9t6-39B-t655 Fax 916-393-4949 BBS 98M234 | 


Web www.generildevice.cow E-Miil ic(levice@bett.com| 



UXK\000 matches. 


tt 


One match can burn 
5,000,000 trees. 


MAGHnm as 


ROUTE, MILL. DRILL, CARVE, ENGRAVE. PAINT_ 

IN WOOD, PLASTIC, VINYL, PC BOARD, & LIGHT METALS! 


STARTING AT 

$695.00 


4 MOTOR OANTRY MILL OONFIOURATIONS 
PC COMPUTER CONTROLLED CNC/DNC 
IMPORT/ EXPORT FILES TO OTHER CADS 
AUTO-BACKLASH COMPENSATION 
PRE-MACHINED HEAVY CASTINOS 
SIMULTANEOUS 3 AXIS MOTION 
FREE 3D CAD/CAM SOFTWARE 
AVAILABLE IN KITS OR ASSEMBLED 
EXPEDITE SERVICE ALSO AVAILABLE 
OPTIONAL ALUMINUM WAY COVERS 
.OOT* RESOLUTION / AMERICAN MADE 



3 AXIS UNITS 
FROM 1 2" X 1 2" TO 
66" X 66" MACH. AREA 


http://www,uscyberlab.com 

U.S. CYBERLAB, INC. 14786 SLATE GAP RD., WEST FORK, AR 72774 


CALL NOW FOR INSM SPECS 501-839-8293 24 HR. FAX-BACK 


Use Your PC to Monitor and Control Your Environment 


PC Host Adapter 



RS232 to l-Wire^” protocol host adapter intertace. Converts 
standard PC serial port to a 1 -Wire'** network. Ail Intertace 
components are contained inside the DB9 shroud. The HA3 
supports all Point Six Products. 

• No external power required. 

• Includes OneSix'** DDE Server Software. 

• Connects to 9 pin RS232 port on the f*C. 

• 2000 ’ Network and 200 1 -Wire’** devices. 

• Weight 0.5 lb. 

• Orre-year warranty. 



A software senrer driver for Windows^ 95, 3.1 and 3.11 that allows 
easy interface of 1-Wire”* devices and Point Six products to 
applications via ODE links. This eliminates the need for low level 
device communication programming. 

• Searches network, adds artd auto configures all new devices found. 

• Copy and paste links to Office® products ike Excel®. Worths and 
many other DDE capable applications. 

• Works with HMI interface software such as Wonderware®. 
LabVtew®, and TestPoint®. 

• Indudes complete help. • lrv:iudes an HA3 Host Adapter. 

• Weight 0.5 lb. • One-year warranty. 


1-Wlre™ Probes 



Our probe designs are based on 1 -Wire'** protocol devices. AU probes 
are multi-dropable arxl supported by OneSix”* DDE Server Software. 

• Digital Data Output. 

• Built-In multi-drop controUers. * All Data is CRC16 error checked. 

• Unique device addressing. 

• Calibration data stored in internal ROM memory. 

• No external power required. 

• Standard Temperature Ran^^ -30 to ■►182°F. 

• Requires Host Adapter or existing network. 

• Weight 1.0 lb. • One-year warranty. 


Very Low Cost Per 
Point Temperature 
Monitoring 


Nam 

0«scr()6on 

Pnce 

HA3 

HostAdaptar 

09.95 

ONESIX 

DOE SeofW SorNvar* Onvar 

09 95 

T1SS 

S«^ Charmal Ogrtal lO SoW State Relay BecXpiane 

29.95 

STP010 

Standard Temperature ,W IV Leed 

14.95 

STP02S 

Standard Temperature .W 25* Leed 

16.95 

PRPOOI 

Pressure Probe 0-30 PSI Abaoiute 

159.95 

PHPOOl 

pH Probe 0-14pH 

159.95 

HMPOOt 

Humidrty Probe 0 -100% RH 

159 95 

FCP001 

Force Probe ISOOgm 

179.95 

OS1820 

OiQital Thermometer Chip 

349 


Two wire multi-drop network based on 
Dallas Semiconductor 1-Wire™ Protocol 





http://wvvw.pointsix.com 


Example: 25 Digital Thermometer Chips, 1000ft Cat-5 Cable, HA3 Host Adapter, OneSix”* DDE Server Software Driver, and Windows® Monitoring Application all for less than $10 per point. 
Point Six, Inc. To Place An Order Contact Us At 138 E. Reynolds Road Lexington, KY 40517 Phone: 606-271-1744 FAX: 606-271-4695 E-Mail: 8ale8@polntsix.com 
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Electronic CAD for Windows 


Professional Windows EDA tools at an 
affordable price with powerful features to 
make designing faster. WinBoard PCB 
layout delivers sophisticated interactive 
routing for complex designs, plus it has 
the tools needed for high-speed circuits, 
analog, RF and SMT designs. 


WInDraft® Schematics 

♦ Use True-Type fonts. Quickly copy and 
paste into other applications. 

♦ Supports hierarchical designs, electrical rules 
checking, Annotation & Bill of Materials. 

♦ Thousands of library parts and symbol editor 
included. 


TM 

WinBoard PCB layout 

4 Supports 16 layers, multiple copper pours, 
and advanced features for RF designs. 









fj| 



$ 250 WinDraft or WinBoard - P650 
$ 495 WinDraft or WinBoard - unlimited 

$ 895 WinBoard P650 with CCT 
Specctra® autorouter. 


♦ SMD & through hole library with on-line 
graphical editor. 

♦ CAM outputs include BOM, in-circuit test, NC 
Drill, Gerber. Pick & Place, & Advanced 
Design Rule Checking (DRC). 


Thousands of satisfied customers are using 
this new generation of powerful and affordable 
Windows EDA tools from Ivex. Your 
satisfaction is guaranteed! 


With our unique pin capacity versions 
you only pay for what you need. You 
choose the base configuration to suit 
your needs today, and expand that 
configuration to handle increased pin 
capacity as your design requirements 
change. 


WinDraft2.0 A vaitable Now 


World Wide Web: http://www.ivex.com 

Information and free evaluation version is available on 
the Ivex WW Web, FTP and BBS. 


Tel: (503) 531-3555 
Fax: (503) 629-4907 
BBS: (503) 645-0576 

Ivex Design International. 15232 NW Greenbrier 
Parkway. Beaverton, Oregon 97006. USA. 



CIRCLE 319 ON FREE INFORMATION CARD 
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Intelligent Stepper Motor Control 

67,000 pps. . .Trapezoidal or Parabolic /Xccel eration 
"On-ll IG- FI.," ^SpGGcJ C^licinqG. . .Lots of oifirp stuff too 


PPMC-111 


] 


OR 


umimiHuii 


DIP 


iiiiiim i rmini r 

QFP 


$29.50 (lOO's) 

PC compa liUe DEMO BOARD GvailGUi 



Sil Walker 

880 Calle Plano, Unit N, Camarillo, CA 93012 

(805)389-8110 voice...(805)484-3311 fax...Email: silwkr(g)vcnet.com 


Filter Wiz v2.0 


ACTIVE FILTER design eohware 

for Windovys. Provides maste^ of lowpass, 
hi^hpass, bandpass and bandstop filters. 
^Enhance Oritical signal components while 
controlling noise and other interference. 
Meets the needs of both novice and 
professional designer. Standard (LE) 
version $09, PRO version $19$.; 

Ppmload; http://www.schcrTi^ca.a>m 
>^les(9)sch^atica.com FAX:250r^2-264H; 
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>4^ RADIATION® 
A*L*E*»*T 

Quality At Your FiNGERtiPS 

The easy to build Monitor 4 kit is a cost 
effective way for you to survey for radiation 



BUILD OR BUY 

YOUR OWN 

GEIGER 

COUNTER 


The finished kit is a sturdy generai purpose Geiger 
counter capabie of detecting alpha, beta, gamma, 
and x-rays. Kit price $ 160.00 




S.E. international, Inc. 

P.O. Box 39 

Summertown, TN 38483-0039 
Tel: 800-293-5759 Fax:931-964-3564 


E-mail: seiinc@usit.net Website: seintl.com 




Learn MICROCONTROLLERS 
EMBEODEO SYSTEMS and 
PROGRAMMING... 


...with the AES learning system/ 
embedded control system. 

Extensive manuals guide you 
through your development 
project. All programming and 
nardware details explained. 

Complete schematics. Learn to 
program the LCD, keypad digital, 
analog, and serial I/O. for your applications 


THREE MODELS AVAILABLE. Choose from an 
Intel 8051, Intel 8088, or Motorola 68HC11 
based system. All models come with: 


• 32K Byte ROM, 32K Byte RAM • 2 by 16 Liquid Crystal Display • 4 
by 5 Keypad • Digital, Analog, and Serial I/O • Interrupts.timers, chip- 
selects • 26 pin expansion connector • Built-in Logic Probe • Power 
Supply (can also be battery operated) • Powerful ROM MONITOR to 
help you program • Connects to your PC for programming or data 
logging (cable included) • Assembly, BASIC, and C programming 
(varies with model) • Program disks with Cross Assembler and many, 
well documented, program examples • User’s Manuals: cover all details 
(over 500 pages) • Completely assembled and ready to use • Source 
code for all drivers and MONITOR • Optional Text Bewk 


Everything you need. From $279. Call for Free Info Pack, or see 

Money Back Guarantee WEB at hltp://www.aesmicro.com 

714-550-8094, FAX 714-550-9941 

Call 1-800 -730-3232 

AES 575 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 



To learn more about life-saving techniques, 
call your Red Cross. 


+ 

American 

RedCroes 


POPTRONIX' 

http://www.poptronix.com 



519 Ricliard Street, Thunder Bay, Ontario, Canada P7A1R2 
pilB07-7B8 Z4«7 f«807-7B7 0587 
www.sylvacontrols.coni inlo@sylvacontrois.coni 


SC552ES CONTROLLER 


APPUCATION 


•80C552@22MHz 

• Enhanced BASIC iQnguogs 

• 6'x9* (ircuil boord 

• 10 SAieloy outputs 

• 3 LED Of logk outputs 

• 16 opto-isoloted inputs 

• 8 (h. 10 bit onolog inputs 

• 2 (h. 8 bit onolog outputs 

• Rcol Time doch/toiendof 

• l28KStatkRAM 

• I28K HASH memory 

• 256 byte serioiEEPROM 

• 3seriaipom(RS232/48S) 

• lie bus expansion 

• Hug-on I/O lermind blocks 

• Sin^ 12Vd(op«fotk)n 


READYomr 


Ittromr ======S 

^ ISiXBSa 

CONTROL SYSTEMS 1 


RF Wireless Remote Control 

• 1,2,3,4 - channel transmitters 

• 4-channel superhet receiver module 

• LED, relay, and transistor output modules 



Intelligent Products 

79 Daily Dr. #127, Camarillo, CA 93010 
(805)3844)579 FAX (805) 389-1757 


SCIENCE FAIR ELECTRONICS 

One of the largest electronic kit selection 

Address: 9740 CAMPO RD. #209 

SPRING VALLEY, CA 91977 

PHONE: (619) 668-0078 
PHONE: 1-800-475-0349 
FAX: (619) 668-0054 

We Carry Electronic Kits, Robots, 
Motors, Tools, Test Equipment, 
batteries, etc. 

To receive a FREE CATALOG fax or 
mail your address with phone number 
to the address above and you will 
automatically become a member with 
no extra charge. 















































TWMessenger provides: 

• Convenience 

• Uninterrupted TV 


viewing 

• Callers' log 

• Visual call indicator 



cable 


CONVERTERS 

& 

EQUIPMENT 
TakView Elsdroaie* 


* 30 days money back 
guarantee 

* 1 yr warranty 

* Quantity Discounts 

* Dealers Welcome! 


VISA m ANEX e.0.1. 


( 800 ) 739-2253 



• Ease of use 

• Security 

Not available 

In stores! 


Arrow Technologies 

13341 A St., Omaha, NE 68144 

1 - 888 - 554-2776 



FREE 

CABLE TV 
CATALOG! 


Now you can tune-in your favorite 
k cable TV programming 
■ and SAVE $ 100'S- 
f EVEN SIOOO'S on premium 
CABLE TV EQUIPMENT. 


COIWERTERS * FILTERS 
OESCRAMBLERS ^ 

I IMPROVE YOUR IMAGE WITH 

I VIDEO §TABILIZERS 


BEST DEALER PRICING! 


iviaDiEiii\i 

ELEfTTROIVICS 

1 - 800 - 906-6664 

2609 S. 156TH CIRCLE • OMAHA, NE 68130 

http://www.modernelectronics.com 


COMPLETE INTEGRATED CAD/CAE SYSTEM 
Schematic, Simulation and Layout 


EDWIN NC 


Delux 3 


" FOR 


O Full integration of Schematic and Layout 
O On-line help 

O Library viewer with editing possibiSty 
OUp to 100 schematics sheets 
O Up to 32 layers 

O Automatic DRC with user specified parameters 
O Automatic component renaming 
O Mixed-mode simulation (AC, DC and TD analysis) 

Optlonals: 

O Thermal Analysis for PCI: $ 29,99 
O EDSpice Simulator (Spice): $ 59,99 
O EDCoMx (Spice model generator): $29,99 

* The 710 version (NonConwicrcial) b(iesiinatedgD^stu(ients,hot)6iestsindeducition^ 

must purduse the *Prolnsjaiur version. However, there aren't any dierences between 7C* and TrofessunaC vcrsiom. 




EDAShop 

RO. Box 55-8207 
Miami, Florida 33255-8207 
Phone: (305) 267-4005 Fox: (305) 267-0709 
' Web site: http://www.eda$hop.(om 


EZ-EP DEVICE PROGRAMMER - $169.95 


Check Web!I - www.m2l.com 

Fast - Programs 27C010 in 23 seconds 

Portable - Connects to PC Parallel Port 
Versat//e - Programs 2716-080 plus EE 

and Flash (28F,29C) to 32 pins 
Inexpensive- Best for less than $200 

Available Adapters 

EP-PIC (16C5x.61.62x.71.84) $49.95 
EP-PIC64 (62-5,72-4) $39.95 

EP-PIC12(12C50x) $39.95 

EP-PIC17(17C4x) $49.95 

EP-51 (0751 .C51) $39.95 

EP-11E(68HC11 E/A) $59.95 

EP-11D (68HC71103) $39.95 

EP-16(16bit40ptn EPROMS) $49.95 

EP-2a(Zfl6E02.3,4.6.7.8) $39.95 

EP-SEE2 (93x,24x,2Sx,85x) $39.95 

EP-75O(07C75O,1.2) $59,95 

EP-PEEL(ICT22v10.18v8) $59.95 

• Correct implementation of manufacturer 
algorithms for fast, reliable programming. 

• Easy to use menu based software has binary 
editor, read, verify, copy. etc. Free updates via 
bbs or web page. 

• Full over current detection on all device power 
supplies protects against bad chips and 
reverse insertion 

• Broad support for additional devices using 
adapters listed below. 

EP-1051(^1051.^1) $39.95 

EP-PLCC (PLCC EPROMs) $49.95 

EP-SOIC (SOIC EPROMs) $49.95 

Many Other Adapters Avaiiabie 

M^L Electronics 

310/837-7818 Fax/BBS: 310/841-6050 
3526 Jasmine S4; Los AngeiM.CA 90034 ^ 

CA orders add 8.25% males tax. 
http’JAffww.mTI.com 


EZ-EP 

M^L ELECTRONICS 

Los Anfiotts. Cahtomi* 






Generator 

Restores Horizontal 
and Vertical 
Sync Lines from 
Distorted Video 



Lost Sync 


For Free Information Package and Pricing 


S Call 219-236-5776 Restored Sync 
www.south-bend.net/rcd vsg 


R.C. Distributing, PO Box 552, South Bend, IN 46624 


mmmsssmm 


WIRILESS CABLE - IFTS • MMDS 
ATV • INTERNATIONAL - DIQITAL 

AmpHflers • Antennas • Books • Components 

• RF Frequency 2100-2700 MHz 

• SASE For "PRMt" Catalog or Send SI 

PHILLIPS-TECH ELECTRONICS 

RO. Box 13074 • Scottsdale. AZ 65267-3074 

CATALOG/INFO: 602-947-7700 

__ ORDER LINE: 800-800-MMDS 

CHALLENGER SYSTEM FAX LINE: 602-947-7799 

www.phllUp8-tech.com 
lYMrwairMit E-MAIL: product9philllpe-tech.com 

FREE SHiPPIWQ VH* . svc « *.tE. «OwoYt, • CODi« Ca»'»tr, Pnemg 


V ‘ , n 
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Excellent for controlling & test¬ 
ing various electronic products 
such as. Motor. Transformer. 
Lighting 


4 



$69.89 


DIGITAL 

MULTIMLTLR 


Basic Digital Multimeter with 
T ransistor 
”hfe^ and 
Continuity 
Test. 



Associated Elec. 
& Eng.Co./ AEEC 

PO Box 4766, 
Santa Clara CA 95056 


SURVEILLANCE 


The Latest High Tech 
Professional Electronic Devices 
Our latest catalog offers a HUGE 
selection of surveillance, counter¬ 
surveillance/privacy devices: pinhole 
camera $129®°, hidden video, 
"^realtime** 12-Hour telephone 
recorder $139®®, 12 hour VOX recorder, 
phone call register, scanners, 
bug/phone tap detectors, voice 
disguisers, phone scramblers, 
locksmithing tools, vehicle tracking, 
and much more. Wliolesale/retail. 

We will not be undersold. 

Catalog $5.00 or 
\vww.spyouilet.com 


SPY OUTLET 

I>() Box 337, Buffalo NY 14226 
(716) 691-.3476/(716) 695-8660 


MO-TECH DISTRIBUTORS 

YOUR MIDWEST PANASONIC 
CONVERTER WHOl.ESAl.ER 


PANASONIC 


TZPC1453G2 , 

‘Top of the line converter” featuring sleep timer, par¬ 
ental lock, standard/HRC switchablc, last channel recall, 
favorite channel memory, and 83 channel capable. 

TZPC1003 

One of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel mem¬ 
ory, and 80 channel capability. 

TZPC175DG2 

Our ‘Top of the line” converter with volume control. 
Featuring sleep timer standard/HRC switchable, parental 
lock, last channel recall, favorite channel memory and 
83 channel capable. 


Phone (810) 739-2710 
Fax (810) 739-3517 


Low Cost PICmicro Tools 



EPIC Pocket PIC Programmer - $59.95 
Programs PIC12C50x, 67x. 16C55x, 6x. 7x, 8x 

PICProto Boards - $8.95 to $17.95 

PicBasic Compiler - $99.95 

new\ PicBasic Pro Compiler - $249.95 

BASIC makes it easy for you to program the 
fast and powerful Microchip PIC microcontrollers. 

Expanded BSI/2 compatible instruction set 
« Tme compiler provides faster program execution 
and longer programs than BASIC interpreters 

micro<3iM^n6mn^ ^xfbs, 

Box 7532 Colorado Springs CO 80933-^^^ 
BR (719)520-5323 fax (719) 520-1867 flS 

http://www,melabs.com 


ULTIMATEHOME SHOP 


Complete tools for metal & woodworking 

rfe 


/ Startingat ““ SWUiy — ^ 
r r ^nnE Easy to use 


jf 


$995 


Versatile 

Affordable 


FREE CATALOG 


Cable T.V. 

Converters & Equipment 



CABLE TV CONVERTERS 


Equipment & Accessories 
Wholesalers Welcome 

Call C&D ELECTRONICS 
1-888-615-5757 M-F 10a-6p 


BUGGED?? 


EAVEaPHOPPIWQ i« unboliovablY widespread! Electronic 
Devicee with amezino capabilities can be monitoring your 
telephone and room conversations RIGHT NOW! Are you 
sure you're safe? FREE CATALOQ tells you fasti Includes 
Free Borxjs details on fantastic opportunities now operi in 
Counter-Surveillance field. Exciting, immensely Interesting 
and EXTREMELY profita ble (up to >250 hr) full/part tima 
Income. Call Nowl 


1-800-732-5000 


The Electronic Experimenter's Journal 


Kt part catalog, part magazine arwl part data book kits, parts, 
plans, articles, and appication notH. 

Call for your FREE 
copy today 

Debco Electronics 
4025 Edwards Rd. 

Cincinnati. OH 45209 



1800423-4499 


!!!bROADCASTfarther!!! 


The model 220 is an 80-I lO MHz RF ampUfier that connects to mono or 
stereo FM transmitters and produces a powtrfyl 2-IS watt signal whkh 
could broadcast up to 5 miles or morel Requires 50-150 mW drive. 


tiAf 

information and antenna designs ... ONLY ^ a ** no c.o.d.* 


Step by step plans complete with part source , 


I PLUS $2 SAH 


Progressive Concepts 
^ BOX 586 STREAMWOOD. IL 60l( 


■C BOX 586 STREAMWOOD. IL 60107 
(630)736-9822 FAX:(630)736-0353 


FCC License Preparation 


Electronics Tech., .Avionics, Marine & Radar 
HOMESTUDY—Fast, Easy & Inexpensive 
Manuals, Audio, Video, PC disks, latest Q&As 
Free 1-800.800-7555 “Guaranteed Pass” 
See at http://wwT»@\vorldaccessnet.com 
BusinessShowcase/wpt. 4701 NE 47th St. 
Vancouver, WA 98661 - \V1*T Publications 


HIDDEN VIDEO 
CAMERA DETECTOR 


LOCATES ANY 
SURVEILLANCE CAMERA 
OR HIDDEN CAMCORDER 
IN WALLS, CLOCKS, only 
LAMPS, ANYWHERE! $ 59.95 
PROTECT YOUR PRIVACY! 

Pass the CD-2 near walls or any suspect 
objects and this handheld device will 
INSTANTLY alert you to ALL wired, wireless, 
color, 6&W, infrared cameras and hidden 
camcorders! This is a MUST-HAVE at home, 
office, motel, locker room, tanning salon or 
ANYWHERE your privacy is at risk! 

VISA, M/C. CK, MO. COD Add $4.50 S&H. 


I All orders shipped by UPS & include regular I 
updates on NEW high-tech products, plans & kits! | 


DECO, Box 607, Bedford Hills, NY 10507 
ORDER 1-888-DECO-1998 24hours 
TECH; INFO 914 - 243-0346 phone / fax 












































































Tel: (954) 974-6864 
Fax: (954)974-6818 


Please mail orders to: 
P. O. Box: 93-6397 
Margate, FL 33093 


Gateway Products Corp. 

CLOSEOUT SALE - Everything Must Go! 


I.C.s... 300 each 


LM324. LM339. LF353, 
LM36e. LM358. LM393. 
NE555. LMSSe. LM741. 

MCI488. MC1489. 
(20 pcs min. No mhdng) 


CMOS... 250 ea 


CD4001B. CD4011B, 
CD4013B. CD4017B. 
CD4028B. CD4050B. 
CD4066B. CD4069B 
(20 pcs min. No mixing)^ 


. 300 each 

TIP31C 
T1P32C 
TIPI 20 
T1P125 

(20 pcs min. No mixing) 


HEATSINK..2O0 



V. Regulators 

LM317T.. 

.304 

7808. 

...254 


...254 

7818. 

...154 

Ill 7908. 

...254 

' 7912. 

...254 

.^78L05. 

,^^79L05. 

...204 

...204 

^ 78L12. 

..204 

(20 pcs min. No mixing) 


TO-220 and TO-3 
(20 pcs min. No Mixing) 


TTI_100 each 



74LS174, 74LS244, 
74LS245. 74LS374 
(20 pcs min. No mixing) 

30W Solder Iron 


XTALS... 350 ea 


^ 11 r 


4.00MHz 
OOOMHz 
11.0502MHz 


only.$2.00 ea 


(10 pcs min. No mixing) 


Solder 
Wick 
500 

5ft roll 
(5pcs min) 


1/2W Zener... 30 


1N5231B.(5.1V) 

1N5242B.(12V) 

1N5245B.(15V) 

1N5252B.(24V) 

100 pcs min. No mixing. 


Germanium 

Diodes 


1N60.104 

1N270.204 

(20 pcs min. No mixing) 


Push 

Button 

100 

1/4" Hole 
20 pcs 
minimum 


Transistors... 50 

MPSA05. MPSA13. 
MPSA27. MPSA42. 
MPSA50. MPSA02. 

(50 pcs min. No mixing) 


1W Zener Diodes 


All Voltages.. ..50 ea 

From: 1N4728A (3 3V) 
To: 1N4764A(100V) 

(50 pcs min. No mixing) 


Ceramic Disc ..30 

(All caps rated SOV) 

270pF 
330pF 
470pF 
.001 uF 
.01 uF 
lOOpF .022uF 
150pF .047uF 

220pF luF 

100 pcs min. No mixing 



4" Cable Ties 


Only.... 20 ea 

(1(X) pcs minimum) 

SCHOTTKYs 


1N5817...1A/20V..104 
1N5818 ..1A/30V .. 114 
1N5819...1A/40V..124 
1N5820...3A/20V..144 
1N5821...3A/30V..184 
1N5822...3A/40V..184 

(20 pcs min. No mixing) 


I.C. Sockets 

Dual Wipe 
Low profile 

1^- 

8 pin.44 

14 pin.74 

16 pin.64 

18 pin.94 

20 pin. 104 

24 pin.124 

28 pin.144 

32 pin.164 

40 pin.204 

(20 pcs min. No mixing) 

Mono Caps....50ea^ 

=MD 

01uF/50V .047uF/50V 
022UF/50V luF/SOV 

100 pcs min. No mixing. 


Free Mouse Pad 


Buy a 3-button serial 
mouse for $5.00 and 
get a free mouse pad. 


Toggle Switches 

Miniature 
1/4" hole 

SPOT.on-on 

SPOT.on-off-on 

DPDT.on-on 

DPDT.on-off-on 

Only. 350 ea 

100 pcs min. No mixing. 


Cables 

6ft Printer Cable 
only.$1.00 

6n VGA Cable 
only.$1.00 

Flat Ribbon 
Dual IDE Cable 
only.$1.00 

Flat Ribbon 

Dual Floppy Cable 
only.$1.00 




$20 minimum order. We accept VISA. MC, MO. Check, No-CODs. Please add $6.(X) for shipping & handling (foreign addresses; $10.00). 
Florida addresses add applicable county sales tax. Don't let the tow prices fool you: All new premium parts. Offer good while supplies last. 


CIRCLE 328 ON FREE INFORMATION CARD 




REUYS • LIGHTS • MOTORS 


TEMPERATURE • PRESSURE • LIGHT LEVELS • HUMIDITY 


SWITCH POSmONS • THERMOSTATS • LIQUID LEVELS 


MODEL 40:.$99 


The PRIMER is only $I 19.95 in kit form. The PRI.MER Assembled & Tested is SI 69.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable. .32K of battery backed RAM. & 
Asscmbler/Tcrminal software. Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed. 

clil^C. inc. 

11 EMAC WAY, CARBONDALE, IL 62901 
618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: http://www.emacinc.com _ 


1985 - 1998 


OVER 

12 


Prairie Digital, Inc. 

PHONE 608-643-8599 • FAX 608-643-6754 

84« SEVENTCEN1H STKEET • PRAIRIE DU SAC, WISCONSIN 53S78 


|||^4 ^ 

Are you interested in Microprocessors & Embedded 
Control Sy.stems? If not you .should be! Look around, 
just about everything these days has an embedded 
microprocessor in it. TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions. The Primer Trainer is 
the tool that can not only teach you how these 
devices operate but give you the opportunity 
to program these types of systems yourself. 

Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language, 
then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. 
So don’t be left behind: this is information vou need to know! 


Examples 

Include: 


Measuring Temperature 

Using a Photocell to Detect Light Levels 

Making a Waveform Generator 

Constructing a Capacitance Meter 

Motor Speed Control Using Back EMF 

Interfacing and Controlling Stepper Motors 

Scanning Keypads and Writing to LCD/I.KD Displays 

Bus Interfacing an 8255 PPI 

Using the Primer as an EPROM Programmer 

DTMF Autodialer & Remote Controller (New!) 
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USE ELECTRONICS NOW CLABSIFIEDS 

READ BY ELECTRONIC BUYERS AND SELLERS AND TRADERS 


INSTRUCTIONS FOR PLACING YOUR AD! 


HOW TO WRITE YOUR AD 

TYPE or PRINT your classified ad copy CLEARLY (not in all 
capitals) using the form below. If you wish to place more than one 
ad, use a separate sheet for each additional one (a photo copy of 
this form will work as well). Place a category number in the space 
at the top of the order form (special categories are available). If 
you do not specify a category, we will place your ad under miscel¬ 
laneous or whatever section we deem most appropriate. 

We cannot bill for classified ads. PAYMENT IN FULL MUST 
ACCOMPANY YOUR ORDER. We do permit repeat ads or 
multiple ads in the same issue, but in all cases, full payment must 
accompany your order. 

WHAT WE DO 

The first word and company name of each ad are set in bold caps 
at no extra charge. No special positioning, centering, dots, extra 
space, etc. can be accommodated. 

RATES 

Our classified ad rate is $2.50 per word. Minimum charge is 
$37.50 per ad per insertion (15 words). Any w^ords that you want 
set in bold are each .40 extra. Indicate bold words by underlining. 
Words normally written in all caps and accepted abbreviations are 
not charged anything additional. State abbreviations must be post 
office 2-letter abbreviations. A phone number is one word. 


If you use a Box number you must include your permanent 
address and phone number for our files. ADS SUBMITTED 
WITHOUT THIS INFORMATION WILL NOT BE 
ACCEPTED. 

For firms or individuals offering Commercial products or Ser¬ 
vices. Minimum 15 Words. 5% discount for same ad in 6 issues 
within one year; 10% discount.for same ad in 12 issues.Boldface 
(not available as all caps), add .40 per word additional. Entire ad 
in boldface, add 20%. Tint screen behind entire ad, add 25%. 
Tint screen plus all boldface ad, add 45%. Expanded type ad, 
add $4.00 per word. 

General Information: A copy of your ad must be in our hands by 
the 13 th of the fourth month preceding the date of issue (i.e. Sept 
issue copy must be received by May 13 th). MTien normal closing 
date falls on Saturday, Sunday or Holiday, issue closes on preced¬ 
ing work day. Send tor the classified brochure. 

DEADLINES 

Ads not received by our closing date will run in the next issue. For 
example, ads received by November 13 will appear in the March 
issue that is on sale January 17. ELECTRONICS NOW is pub¬ 
lished monthly. No cancellations permitted after the closing date. 
No copy changes can be made after we have u^eset your ad. NO 
REFUNDS, advertising credit only. No phone orders. 


CONTENT 

All classified advertising in ELECTRONICS NOW is limited to electronics items only. All ads are subject to the 
publishers’ approval. WE RESERVE THE RIGHT TO REJECT OR EDIT ALL ADS. _ 


AD RATES: $2.50 per word. Minimum $37.50 


Send you ad payments to: 

ELECTRONICS NOW 500 Bi-County Blvd, Farmingdale, NY 11735-3931 


CATEGORIES 


100 — Antique Electronics 
130 — Audio-Video Lasers 
160 — Business Opportunities 
190-Cable T\^ 

210 — CB-Scanners 
240 — Components 


270 — Computer Equipment Wanted 

300 — Computer Hardware 

330 — Computer Software 

360 — Education 

390 - FAX 

420 — Ham Gear For Sale 


450 — Ham Gear Wanted 630 — Repairs-Services 

480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment 

510 — Miscellaneous Electronics Wanted 690 — Security 

540 — Music & Accessories 710 — Telephone 

570 — Plans-Kits-Schematics 720 — Test Equipment 

600 — Publications 730 - Wanted 


CLASSIFIED AD COPY ORDER FORM 


Place this ad in Category # 


Special Category $30.00 Additional 


1 - $37.50 

i -j:57.5b 

5 

■ 4 -SJ7.30 

5 - $37.50 

6 - 537.50 

7 -S5/..10 

O 

t/) 

■ 

OC 

9 -$37.50 

10-5.37.50 

11 - $37.50 

12 -$37.50 

13 - 537.50 

14- 537.50 

15 - 537.50 

16-540.00 

17 - 542.50 

18-545.00 

19-5 47.50 

20 - 550.00 

21 - 552.50 

g /VTiT" 

22 - 555.00 

" TT-TZrm — 

23 - $57.50 

" — 

24 - 560.00 

" _ C*7A AA- 


Total classified ad payment $_enclosed 


7r^7TW~ 56 - S71(W 

■ 5i -S77.5'6 .U - Sij6:66— 

33 -582.50 34 - 585.00 

35 - 587.>6 36 - S 66.60 

37 - 592.56 38 - 595.00 

39 - 597.50 40- 5100.00 

Total wx)rds 

52.50 per word = 5 

Bold Face 

$0.40 per word = $ 

Sjiecial Heading 

530.00 = 5 

Other 

= s 


TOTAL COST OF AD $ 


[ ] Check ( ] Mastercard [ ] Visa 


Name 


[ ] Discover ^ — 

Signature. 


Expiration Date_/_ 


Phone 


98 


Address, 


_City State Zip 



































































ELECTRONIC 

COMPONENTS 



Visit our web site! 
www.mouser.com 

FREE catalog is available on the 
internet, CD-ROM, or in paper! 

• 70,000+ Products *145 Suppliers 

• Same Day Shipping • No Minimum Order 

800-992-9943 

817-483-6828 Fax: 817-483-0931 

www.mouser.com catalog®mouser.com 
958 North Main St.. Mansfield, TX 76063 
CIRCLE 318 ON FREE INFORMATION CARD 



• Instrunient-on-a-carcl to plug intcj PC slot, and turn PC 
into a test station for automatic testing. 

• An operation pntgram included with instrument card, 
no need for extra software. 

• No IEEE488 or R.S2.^2 ha.ssle. 


100 MHz Dual Universal Counter • • • • • $399 
6 MHz Function/Sweep Generator • • • • $549 
60 MHz Digital Storage Scope ••••••••• $749 

100 MHz Digital Storage Scope. $999 


For spec cnul to download demo : www.tcinst.com 


INSTRUMENTS INC: 



29 Chaparral Dr., Pomona, CA 91766, USA • Tel: (909) 622-2006 • Fax:(909)622-7778 


EPROM Emulator 

nwn 

,ggM.« 


Sockit Rockit 



Emulates: 
27C256 
27C128 
27064. 





The SR256 EPROM Emulator can^^^^®^^ 
emulate 8K x 8 to 32K x 8 120 ns 
EPROMs, with features that 
provide embedded code developers increased 
productivity. Advantages include: software 
selectable device size and target address; 
download verify; Hex, S-Record and binary file 
support; status LED; dual polarity reset outputs 
and single device bus loading. 

INCLUDES 

• PC Software and Quick Start Manual 

• Table Assembler supporting common 8-bit micros 

• PC Parallel Port Adapter and 7 ft. Interface Cable 

• Reset Jumper Wire 

^Shipping and handling not included. 
VISA, MasterCard, Discover and AmEx accepted. 


Wisch Communications 


2550 Trinity Mills Road 
Suite 132B 
Carrollton, TX 75006 


i: (972)^ 

Fax; (972) 417-3821 
wischcom @ cyberrarnp.net 
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n Books 


LEARN ABOUT PIC16/17 MICROCONTROLLERS 

EASY PIC n 

P1 C*n Up The Pace 

Beginner 

Intermediate 

• Programming techniques 

• Serial communication 

Instruction set 

PIC16 to peripheral chips 

Addressing modes 

PIC16toPIC16 

Bit manipulation 

• Serial EEPROMS 

Subroutines 

• LCD interface 

Sequencing 

• Scanning keypads 

Lookup tables 

• D/A conversion 

Interrupts 

• Sensors - analog voltage 

• Using a text editor- 

ou^xrt 

source code 

• A/D conversion 

• Using an assembter 

• Math routines 

• Timing and counting 

• Decimal interface 

• Interfacing - lAD conversion 

• PIC16F84EEPROMdata 

• Lots of examples 

memory 

$29.95 

• Lots of circuits and code 


$34.95 

$4 8/h in US for one book, S5 both books 

VISA. MC. AMEX. MO. Check 

CA residents please add 7.25% CA sales tax 

PIC is a trademark of Microchip Technology Inc. 

1 \ 1 ELECTBCanCS 

P.o. Box 501, Kelseyville, CA 95451 

Voice (707)279-8881 

FAX (707)279-8883 

Web Site: htipy/www.sq-l.oom 

E-Mail sqoneOpacific.net 
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AIRCRAFT SEXTANT 

w/ PERISCOPE, used In older military aircraft 
to determine nightflight position. Cupped eye¬ 
piece views through right angle periscope 
with bubble level. Controls vary bubble size, 
adjust lens diffuser plus filters red, green & 
polarized. Also mechanical timer, 3-digit 100- 
turn counter dial & fiberglass transit case. 
Great experimenter item! Requires 28 V AC-DC for lights; 
8”Wx13”Hx5.3”D, 23 lbs sh. #MS28011-1F, used , $78 $65 

TEKTRONIX 465M 

AN/ USM-425 militarized DC-100 MHz 
dual-trace oscilloscope with 8x10 CM 
display. Deflection 5 mv to 5 V/div in 10 
calibrated steps, 1-2-5 sequence + 
vernier. Vertical modes: TRIG View, 20 
MHz BW, CH 1, ALT, Add, Chop, CH 2 or X-Y. Sweep 0.05 
usee to 0.5 sec/div in 22 steps + vernier; delay 0.05 usee 
to 50 msec/ div. Also XI0 magnifier, adjustable handle, 
front cover and manual copy. Requires 100-132/200-264 V 
48-440 Hz; 7x1.7x21.5, 32 lbs sh. USED-CHECKED, $475. 

Lifting Body Balloon 

Distress-orange inflatable *‘manta ray” 
shaped balloon measures about 8 feet 
nose-to-tail, wing-tip-to-wing-tip; 3 feet at thickest. De¬ 
signed to raise a wire antenna for air-sea rescue transmit 
ter. Slight breeze lifts it much easier than round balloon 
even when air-filled; 3 lbs sh. #SEB-42-ALV, unused, $25. 

TETHER WIRE, 306 foot spool of vinyl-covered braided 
#22-size antenna wire intended for use with balloon or 
kite; 3 lbs sh. #SEB-400X3, unused, $12.95 

Prices F.O.B. Lima, Ohio. VISA, MASTERCARD accepted. 

Allow for shipping charges. Write for iatest Cataiog. 

Address Dept. ES + Phone 419/227-6573 + FAX 419/227-1313 
E-maii: falradio@wcoii.com Home: http://alpha.wcoii.com/ -fairadio 


FAIR RADIO SALES CO. 

1016 E. Eureka + Box 1105 + Lima, Ohio 45802 



SCOPE 




FerretTronics 
3501 N. Jupiter Rd. Suite 8B 
Richardson, TX. 75082 





FT639 Servo Controller Chip 

n n n n Designed for RC servos found at most hobby stores. | 
Only an 8 pin count. 

Independently control 5 servos. 

Controlled via a 2400 serial line. 

IWo modes > 256 positions in approximately 90 or 180 degrees 

FT629 Switch Feedback Chip 



FT629 

U U U ' u 


ReceK/e feedback from 5 switches. 
Feedback via 2400 baud line. 


Build your own Robotic, anlmatronics, or research project 
Controlled by a PC, Mac. HP48. or any device with serial port 
Free tofiware and Java Programing KH available for download from website. 
ONLY 19.95 For Both Chip*. 

Cal 1 •800-225-3404 for orders only. 





AT GREAT PRICES 


Complete Ruby Laser Assembly less than $300 
He-Ne lasers, complete, for less than $50 
American 60X Argon Lasers from $595 
Laser Diode Modules from under $40 
X-Y Scanners from $79 

FREE CATALOG 


• Helium-Neon 

• Argon Lasers 

• Diode Lasers 

• Holography 

• Books 

Email: mlp@nlenx.com 


• Ruby Lasers 

• Scanners 

• Lightshow Equipment 

• Pointers 

• Optics 

http://www.midwest-Iaser.com 



Midwest Laser Products 

P.O. Box 262, Frankfort, IL 60423 vis\ r mc xccpioi 

Phone: (815) 464-0085 FAX: (815) 464-0767 


WHOLESALE PRICES 

STARVNG AS LOW AS $99.00 


CABLE TV 

DESCRAMBLERS 



COHVERTERS 

RLTERS • VIDEO STABILIZERS 


1 Year Warranty on All Products. 
Affordable Extended Warranty. 
FREE CATALOG! 


Call the Cable Professionals 24 Hours A Day! 


a 


<=> r-9 


£/ec tronics 

1-800-379-3976 

HTTP://WWW.ORIOH-EtECTBONICS.COM 




Micromouse Robot Kit $95. 


Build your own functional Micromouso Robot 
The kit comes complete with all hardware, 
structural components. 2 Hitec servos. First Step 
Basic Stamp kit. software and an illustrated assembly 
manual. This robot is an excellent foundation for many 
experiments such as; obstacle avoidance, maze negotiation, 
computer art and line tracking. Designed for smooth surfaces. It 
is a lot of fun to build and even more fun to operate. Check out 
our web site for more information and other robot kits. 

• Line Tracker Option $20.00 • Servo 6 Pack $80.00 


• Mobile Robots Book $48.00 


Quantity discounts available. $7.50 Shipping & Handling for USA, call for international and 
quantity shipping charges. IL residents add 6.25% sales tax to total. 


Many more robot kits, ask for our free catalog! 
Lynxmotion, Inc. 

104 Partridge Road 
Pekin, IL 61554-1403 USA 



Tel: 309-382-1816 
Fax: 309-382-1254 
www.lynxmotion.com 
jfrye@lynxmotion.com^ 
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The Only 100% Legal, FCC approved, 

DESCRAMBLER you can buy! 


ThB only legal wag to awn gaur converter! 

• 250 Channel Capacity 

• Subscribe to two different cable 
systems simultaneously 

• Interactive On-Screen Oisplay 

• Watch one premium channel while recording another 

• Electronic program guide shows all programming over next 7 days 

• One Touch Recording k 



NO RENTAL FEES! 

Advanced 

Features! 


IVIasI: advanced 
set-top you 
can buy! 

FCC & UL Approved 


Save 

Money! 


DYNAIVIIC Technologies • Phone:1-800-643-4258 




i;t e -S 4 10 6 4 • Boys town , 


i ,E 6 8 I 5 4 

. mm 
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PC IT rONKK I KANSI i:k PAPI U 


PRINT-IRON-PEEL-ETCH 
No need to soak off transfer ! 

Brand new paper - based transfers 
with advanced coating for use with 
laser printers or photocopiers. 

SIMPLE, QUICK & 
INEXPENSIVE! 
$7,95 US / 10 Sheets 

ROSS TECHNOLOGIES - BOX 26021 
WINDSOR. ONT. CANADA N9A-7E9 

Soak your Unndry... not your printed drcott boards! 




Coil Now 800*543*3025 

www.skyvision.com 


3 Axis Motion Control System 
Complete, ready to run 
$ 255.50 ♦ 12.00 s/H 

Build or adapt CNC mills. CNC routers, Robots. Etc. 
IrKludes: 3 Stepping motors (70 oz/in 200 steps/rev). 
External board (connects to parallel port of a PC). Power 
supply. Cables. Manual and the MAXNC drive software, 
with linear, circular and helical interpolation, acceleration 
deceleration, full contouring, ‘G’ code programming, 
screen plot, code generation from CAD (CAM), and more. 
For more information, 
phone or write to: 

MAXNC 

6730 West Chicago 
Suites 2 & 3 
Chandler, AZ 85226 
Ph (602) 940-9414 
Fax (602) 940-2384 
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Find Bad Capacitors 


CLASSIFIED 



Capacitor Wizard 



The Capacitor Wizard is an ex¬ 
tremely FAST and RELIABLE de¬ 
vice designed to measure ESR 
(Equivalent Series Resistance) on 
capacitors of luf and larger "IN 
CIRCUIT", eliminating the need to 
remove the capacitor for accurate 
tests. The Capacitor Wizard finds 
BAD caps IN CIRCUIT that even 
VERY EXPENSIVE cap checkers 
MISS ENTIRELY, even out of the 
circuit!! Standard capacitor meters 
cannot detect any change in ESR 
therefore they miss bad capacitors 
leading to time consuming "Tough 
Dog" repairs. Technicians say it is 
the most cost effective instrument 
on their workbench. 


Made in the USA 

Order Today 

Only $179.95 

Call 1-800-394-1984 

http://www.heinc.com 
Int. #316-744-1993 
Fax 316-744-1994 

_ 6222 N. Oliver. Kechi. KS 67067 


0 day money back guarante 


fTOWARD 
HITlectronic 
AiJ!/rNSTRU.MENTS 

V'our ^csoUtrio^ ^tcialUts 
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BUSINESS OPPORTUNITIES 

EASY WORK! EXCELLENT PAY! Assemble 

Products At Home. Call Toll Free 1-800-467-5566 
Ext. 5192._ 

$400 Weekly Assembling electronic circuit 
boards/products from home for free information 
send SASE: Home Assembly-EN, Box 216, New 
Britain. CT 06050-0216._ 

ASSEMBLE PRODUCTS at HOME. Informative 
truthful report. $4.00; DCP Enterprises, 15 
Mayflower, Alisoviejo, CA 92656. 


CABLE TV 


Cable Descramblers and Converters. 10 lot 
Decoders $38.00 each. 10 lot Converters $57.00 
each. Visa and Mastercard Accepted. (304) 337- 
8027._ 

New! Jerrold and Pioneer wireless test units 
$125.00 each, also 75DB notch filters $19.95 
each, quantity pricing available please call KEN 
ERNY ELECTRTONICS, 24 hour order and in- 
formation hot line 516-389-3536._ 

CABLE TV DESCRAMBLERS. ALL MAJOR 
BRANDS. HAVE MAKE AND MODEL NUMBER 
OF CONVERTER USED IN YOUR AREA WHEN 
CALLING. QUANTITY DISCOUNTS. K. D. 
VIDEO. 1-800-327-3407. __ 

Cable TV Descramblers. One Piece Units. 
Pioneer, 6310's Sdentific Atlanta 8580’s OPV 7s 
and others. Lowest Prices. Money back guaran¬ 
tee. PRECISION ELECTRONICS, Houston. TX 
1-888-691-4610.__ 

CABLE TV m^r brands including Zenith St. 1600 
$199.00, new Zenith add-on $99.00, Jerrold model 
CFT 2014 $249.00. One year exchange guaran¬ 
tee, accepted Visa, M/C, Am-Ex, Discover. Call 
1-800-822-8530._ 

Dealers Diagnostic Test chips all models. Best 
prices. If you buy quantities call us (800)479-8795. 

TEST MODULES, EXTERNAL DIAGNOSTIC 
ACTIVATORS. Reverse engineering. PIC CHIP 
READOUT. MASTER RLES. RF engineering. The 
latest technology, software, manufacturing. 
Dealers CALL NOW 1-718-543-7773._ 

CABLE Descramblerll Anyone can build in 
seven steps with Radio Shack parts. Plans/KIt 
from $5.00 plus Free Bonus!! 1-800-818-9103. 

CABLE “Bu!let Terminator and I.D. Blocker.” 
Electronically shields yourself and your box. Free 
Hackers Guide included. Lifetime guarantee. 
Wholesale prices. 1-800-820-9024._ 

BIG SALE!! NOTCH FILTERS $18.00. EXTER¬ 
NAL ACTIVATORS and DESCRAMBLERS 
FROM $99.00. Test chips from $5.00. Bullet/I.D. 
$10.00. Name Brand Cable Descramblers from 
$135.00. LET US BEAT YOUR BEST PRICE. 1- 
800-449-9189 ANYTIME. SE HABLE ES- 
PANOLE._ 

Signal Eliminator can block severe TV interfer¬ 
ence or unwanted channels! Order by channel 
number - 0 thru 36 available. Only $30.00 each 
plus $4.00 S/H. Quantity discounts. Money back 
guarantee. Prepay, Visa or Mastercard. COD 
$5.00 additional. Visit us on the web today at 
http://starclrcuits.com/tvfilter. Star Circuits, PO 
Box 94917, Las Vegas, NV 89193. 1-800-433- 
6319.__ 

Cable descramblers and converters. Shop No 
More, best prices and tech support. Extreme 
Electronics 1-888-609-4910._ 

CABLE DESCRAMBLERS, Jerrold DP5, $70.00. 
DP7 $100.00. Receives premium and PPV chan- 
nels. COD only. 412-833-0773._ 

Cable TV Converters: Lowest Prices Around. 
30 Day Money Back Guarantee. Dealers 
Welcome 1-800-538-CABLE._ 

CABLE TV SECRETS www.cabletvsecrets.com 
or $9.95 Box 527, Pataskala, OH 43062. 


CABLE TV EQUIPMENT & ACCESSORIES. 

Wholesalers Welcome! 30 D^ Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512._ 

CABLE DESCRAMBLING, New secret manual. 
Build your own Descramblers for Cable and 
Subscription TV. Instructions, schematics for 
SSAVI, Gated Sync, Sinewave, $12.95, $2.00 
postage. CABLETRONICS, Box 30502R, 
Bethesda, MD 20824._ 

CONFUSED?? DESCRAMBLERS. WILL EX¬ 
PLAIN ALL YOUR OPTIONS, ALL MAKES AND 
MODELS AVL. DEALERS ARE WELCOME, 
OPEN 6 DAYS-9 AM TILL 7 PM EST. TOLL FREE 
# (888) 238-0967 ROYAL ENGINEERING INC. 
UNIVERSAL BOX IS HERE NOW. _ 

CABtf test rnoMes/cuBei. Pioneers^ S/A. 

Tocoms, Jerrolds. Quantity discounts, Call DCR: 
Tel: (718) 624-8334 Fax: (718) 246-9731 No NY 
calls.' 


NEW! Cellphone E.S.N. readers $250 each, cell phone 
programmers $175 each, cell phones $25 each, DSS satel¬ 
lite dish card readers and programmers $125 each, credit 
card readers $250 each. Cable TV. notch filters 50 cents 
each, convertor boxes $50 each, magnetic strip card read¬ 
ers for ATM machines, bank cards, drivers license, and all 
types of data acquisitions all under $200 each. You pay 
these super low prices when you deal directly with the man¬ 
ufacturers. When you order ‘Direct Connection’ a 150 page 
directory publish^ by Ed Treki Publications, you will 
receive the largest collection of names, addresses, and 
phone numbers of all the leading American and 
International manufacturers of these products never before 
available. Stop paying second, third and fourth hand prices 
and deal directly with the source!!! Order your copy of 
’Direct Connection’ today for only $99.95 plus $5 ship¬ 
ping. All orders are sent C.O.D. Please call Ed Treki 
Publications 24 hour order hot line 914-544-2829. 


Bewildered about descramblers? Call for fast 
friendly expialnation on your cable needs. 
Same Day shipping or shipping is free. Tech 
support with ail orders. Call Toll free 1-888-221- 
8365 Global Electronics M-Sat. 9am-8pm. 


EDUCATION 


LEARN ELECTRONICS. HOME STUDY. OUT¬ 
STANDING CAREERS. FREE LITERATURE. 
P.C.D.I., ATLANTA, GEORGIA. CALL 800-362- 
7070. DEPT. ELH342. 


MISC. ELECTRONICS 
FOR SALE 


PIECE parts for Delco OEM Radio’s Low pricing. 
Factory Original. No subs. Call today, 1-(800) 433- 
9657. _ 

WWW.CTRSURPLUS.COM Build or Repair. We 
have the parts, nos & used. (419) 683-3535. 


MISC. ELECTRONICS WANTED 

TUBES: “oldest", “latest". Part and schematics 
SASE for lists. Stelnmetz Electronics., 7519 
Maplewood Ave., Hammond, Indiana 46324 
Phone # 219-931-9316. 


PLANS-KITS-SCHEMATICS 


ELECTRONIC PROJECT KITS: 49 McMichael 
St., Kingston, ON., K7M 1M8. $3.00 catalog. 
www.qkits.com. QUALITY KITS _ 

Eavesdropping Equipment, 117 schematics and 
text. Free explanation sheet. $65.00 + S&H $6.00. 
Also kit schematics. Sheffield Electronics, PO 
Box 377940, Chicago, IL 60637-7940. (773) 324- 
2196. http://www.adnetmk.com/sheffield. 




































































CATALOG: BroadcastIng/mIcro transmitters, 
amplifiers, antennas. Start your own radio sta¬ 
tion books. Audio, TV, Ham, CB. Surveillance, 
Science projects and more.www.panaxis.com’ 

PAN-COMINT" --- 

95967. 


paiiciAlo.uuill 

NT L, PO Box 130*7, Paradise, CA 


SECRET ELECTRONIC GARAGE DOOR OPEN¬ 

ER USES MAGNET send SASE to MAI-N 41 East 
Campus Court. Racine. Wi 53402. 


SATELLITE EQUIPMENT 

FREE CATALOG- Satellite TV/GPS DIY Technical 

Books, Installation Videos, Computer Analysis 
Software, www.baylin.com. 800-843-2425. 

SKYVISION! You Satellite Home Entertainment 

Source. Best Values: DBS and C/Ku-band equip¬ 
ment, including 4DTV. Most complete selection: 
Parts-Tools-Upgrades-Accessories! Free Discount 
Buyer’s Guide. Call 800-543-3025. International 
218-739-5231. www.skyvision.com. _ 

DSS Hacking: How to construct and program 
smart cards, w/plc16C84. Complete DSS sys¬ 
tem schematics, $16.95, software $25.00 
CABLETRONICS Box 30502R, Bethesda, MD 
2052 - 4 . 


SECURITY 


SURVEILLANCE-COUNTER-SURVEILLANCE. 

Are you being bugged? Free Catalog. Security- 
Counter-Surveillance 76 Boulevard, Hudson Falls, 
NY 12839_ 

SECURITY Systems and Surveillance Camera’s 
Equipment. Do it yourself and save. Camera’s, 
Monitor’s, VCR’s, Motion and Glassbreak 
Detector’s, Control Panel’s, Siren’s more. 
www.a1security.com._ 

EMPLOYEE/NANNY SURVEILLANCE: Wireless 
audio/video camera in clock/radio. Watch nannies, 
employees or ? LOWEST PRICES Call: (626) 
303-2346. SURVEILLANCE SPECIALISTS. 


TEST EQUIPMENT 

TEST Equipment pre-owned now at affordable 

prices. Signal generators from $50.00, oscillo¬ 
scopes from $50.00. Other equipment including 
manuals available. Send $2.00 US Catalog. 
Refunded on first order. J.B. Electronics,3446 
Dempster, Skokie. IL 60076. (847) 982-1973. 

TEST EQUIPMENT SALE! VIEW COMPLETE 
LIST AT WEB SITE “a-mall.com" or call NOW to 
receive list by fax or mail. AST GLOBAL ELEC- 
TRONCIS: Voice: 888-216-7159; Fax: 814-398- 
1176; e-mail: astmrktg@wrench.toolcity.net. 


_ WANTED _ 

WANTED: USED TEST EQUIPMENT. TURN 

IDLE OR UNWANTED EQUIPMENT INTO 
CASH. AST GLOBAL ELECTRONICS: Voice: 
888-216-7159; Fax: 814-398-1176; e-mail: astm- 
rktg(S)wrench.toolcity.net. 


SCRAMBLING NEWS 

BEST satellite TV news includes coverage of pira¬ 

cy. Voice/Fax 716-283-6910. Www.scram- 
blingnews.com. 


VIDEO DESCRAMBLING 

BUY WHERE THE DEALERS BUY. GUARAN- 

TEED LOWEST PRICE STARTING AT $39.99. 
DESCRAMBLERS FOR ALL SYSTEMS, MAKES 
AND MODELS. DEALERS WELCOMED, QUAM- 
TTTY DISCOUNTS. CALL NOW: 1-800-586-9920. 


ALTERNATIVE ENERGY 

FANTASTIC self running motors, generators & 
anti-gravity. Free Information. Energy Research, 
Box 1514 Jackson, CA 95642. 


CB-SCANNERS 


CB Radio Modifications! Frequencies, kits, high- 

performance accessories, books, plans, repairs, 
amps, 10-Meter converters. The best since 19761 
Catalog $3.00. CBCI, Box 31500EN, Phoenix, AZ 
85046. 


COMPONENTS 


SAVE $$$ Reclaimed electro-mech/electronic 

components and assemblies. SASE for list. 
800/334-1159, PMA Services, 22347 La Palma 
Ave. #106, Yorba Unda, CA92887. 




: If you are not getting 
this catalog you are 
missing out on some 
of the best deals in 
electronics today! We have thousands of 
items ranging from unique, hard-to-find 
parts to standard production components. 
Call, write, or fax today to start your free 
subscription to the most unique catalog in 
the industry, filled with super values on 
surplus electronic and hobbyist type 
items. If you have a friend who would 
like to receive our catalog, send us their 
name and address and we will gladly 
forward them a complementary 1(X) page 
catalog. 

Why pay more? Call today. 



340 East First Street Fax Order Line 
Dayton. Ohio 45402 1-500-344-6324 


Order Toll-Free 
1-800-344-4465 


CIRCLE 251 ON FREE INFORMATION CARD 


SURUEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKET 


UM RMofuri hkldw caiTiM. In 

SMSiliity f sap« shop fenogit ptas 
put. Rem $159.00. Ate 1/r B/W bood CoroMM «Mc. 
ooiir $90.00 USD. Mralm MddM cwm. M 01 omr 
$249.00 USO. Fta $SJ6 to SM WlKtetete Wtem 
COR OtetHoBiyOtefg Wane. 



CABLE TV CONVERTERS 

Equipment & Accessories 
Wholesalers Welcome 

Call C&D ELECTRONICS 
1-888-615-5757 IVI-F10a-6p 
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Reader Service Card 


MAIL-FAX OR E-MAIL YOUR REQUEST 


Now you have 3 ways to request free information on 
products and services featured in this issue 


To insure a prompt repiy, please furnish all requested information 


To Receive 
Information on 
Products and 
Services in 
This Issue 

Circle the numbers 
corresponding to the 
advertised products 
or editorial items that 
interest you. 
Mail Card 
or Fax To: (413) 637-4343 
or E-Mail your request to: 
BERKCOMP@AOL.COM. 

For E-Mail users, 
your subject is 
Electronics Now 7/98 
Format your message: 

• Name and Address 

information 

• Telephone and Fax 

numbers 

• Requested item 
numbers separated 
by commas 

• Responses to survey 
questions separated by 
dashes or slashes 


NOTE: Submit all Free 
Information requests 
by EITHER Fax, 
mail, or E-Mail 
DUPLICATE 
REQUESTS WILL BE 
DISCARDED. Use 
for Free Information only. 
Address all editorial 
inquiries to Editor, 
Electronics Now, 
500 Bi-County Blvd., 
Farmingdale, NY 
11735-3931 


BUSINESS PROFESSIONAL FREE INFORMATION CARD 


Bectnmics 

NCfW. 


4DAG2 


Name_ 

Company 
Dept. MS_ 


Title 


_Zip +4 


Daytime Business Phone_ 

Company Address_ 

City_State_ 

Unclear or incomplete mailing info will prevent our processing this request. 

2 □ Please send me 12 issues (1 year) of ELECTRONICS NOW for $19.97 and 
bill me. (Canada $27.79 — US Funds only — Includes G.S.T.) 

4 □ Please send me 12 Issues (1 year) of POPULAR ELECTRONICS for $18.95 
and bill me. (Canada $25.63 — US Funds only — Includes G.S.T.) 

Do you build projects from this magazine? 5 □ Yes 6 □ No 

How many did you build in the last 12 months? 

7 □ One 8 □ Two 
9 □ Three-Five 10 □ Six or more 

VOID after September 30, 1998 Allow 6-8 weeks for delivery of first Issue 
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223 

252 

281 

310 

3X 

3X 

21 

50 

79 

IX 

137 

IX 

IX 

224 

253 

282 

311 

340 

369 

22 

51 

X 

IX 

IX 

167 

IX 

225 

254 

2X 

312 

341 

370 

23 

52 

81 

110 

IX 

IX 

197 

226 

2X 

284 

313 

342 

371 

24 

53 

82 

111 

140 

IX 

IX 

227 

2X 

2X 

314 

343 

372 

25 

54 

X 

112 

141 

170 

IX 

228 

257 

2X 

315 

344 

373 

26 

55 

84 

113 

142 

171 

200 

229 

258 

X7 

316 

345 

374 

27 

56 

X 

114 

143 

172 

201 

2X 

259 

288 

317 

346 

375 

28 

57 

X 

115 

144 

173 

202 

XI 

260 

289 

318 

347 

376 

29 

58 

87 

116 

145 

174 

203 

232 

26 ^ 

290 

319 

348 

377 

X 

59 

X 

117 

146 

175 

204 

2X 

262 

29 ^ 

320 

349 

378 



































(12.5 Oz aerosol ) 

Dalco Digital 
Multimeter 


• DC Voltage: 200m-lK 

• AC Voltage; 200-750V 

• DC Current: 20m-20 

• Transitor and Diode Test 

• Continuity Buzzer 

• Polarity indicator appears 
on LCD 

• Test Probes Included 

• Dimensions: 

4.96" X 2.76" X 9.4" 

• Weight: 6 oz. 

• 9V Battery Included 

Item # 50-2895 


Semiconductors 


Original # 

Brand 

Replaces 

7805 

Tesla 

960 

7806 

Ank 

962 

7809 

Ank 

1910 

7810 

Samsung 

1968 

7812 

Tesla 

966 

7815 

Tesla 

968 

7818 

Tesla 

958 

7824 

Tesla 

972 

7905 

Tesla 

961 

7906 

Tesla 

963 

7908 

Tesla 

965 

7912 

Ank 

967 

7918 

Tesla 

959 

7924 

Tesla 

971 


Your Choice 


45< 


each 


Popular Fuse Kit iso Piece Kit 


Dalco" j 

Economical 
Solder Wick 

• Length: 5 feet 
•Width: 0.15* 

• Safer Desoldering 

• Fast Response . 

Item # 51-1050 


Solder Roll 

• 1 LB Spool 

• 370® F melting point 

• Fastest solder 

• Alloy 60/40,tin lead.non 
corrosive flux, Diam. 1.0mm 


Weller WLClOO 
Soldering Station 


• Ideal for the 
professional, serious hobbyist 

• Variable power control (5-40W) 

• 40W pencil iron and ST# inter changeable tip 

• Replaceable heating element 

• Cushioned foam grip • Safety guard iron holder 

• On/off switch with “power-on" indicator light 


Item # 51-1505 


TUN-O-WASH ® (CK F'uc) 


Item # 50-1325 


Fast drying electronics grade cleaner 
for tuners, controls and PC boards. 

• CFC and HCFC free 

• Not for use on energized equipment 

• Due to the chemical content, this 
product can be only shipped by 
UPS ground service. 

Item # 30-0100 


SOLDERING IRON 

• General Purpose Applications 

• 117V AC, 30 Watts 

item # 51-1335 


Kit Contains 10 
Pieces of each 
of these items; 

• AGC Type : 

0.5A, 1A,1.5A, 

2A. 2.5A, 3A, 

4A. 5A, 6A. 
lOA, 15A 

• Ceramic Type : 15A 

• GMA Type : 1A, 1.5A, 2A, 3A. 4A, 5A 
Everything Comes in a Durable Plastic Box 


Item # 10-2050 


Item # 51-1005 


Dual 

Helping 

Hands 


• Hold Work in any 
Position to leave 
hands free for soldering 




The Most Popular 

VCR AUGNMENTTOOL KIT 


• VCR Head pull 

• Retaining ringremover • Spring hook 

• Micro screwdriver • Hex key set 

• Fitted vinyl Case • Soft zippered case 

• 7 Assorted head & guide aligner 

• Dimensions; 9i/2*(W) X 12i/4*(L) 

• 3 Reverseable screwdrivers (Small-Flat-Phillips) 
Item # 50-888 



Heavy Duty Color 
Coded Leads 


• 10 Leads 
•11* Long Wire Lead 

• Insulated 11/2* Alligator 

• 20 Gauge Wire Size 

• Black, Green, Red, Yellow, White 


Item # 56-500 




Dako® SWING ARM 
MAGNIFIYING LAMP 


• Spring-Balanced 45* extension arnr 
with 3 conductor cord 120V 60Hz 

• Steel Shade supplied with a 
precise 3 diopterlens and a 22W 
fluorescent circline tube 

• .Comes with a lamp 


U^hite Color 


Item # 54-0120 



Free 400 Page Color Catalog 
With your Hrst Order 
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Better Designs - Faster 

With the Personal Design Solution 


The Design Solution Includes: Electronics Workbench Personal Edition + EWB Layout 

Electronics 

Workbench' 


Persona! Edition 


Electronics f ■ 

Workbench LOVOUt 

Persona! EdWon g 


Full-featured schematic capture 
and SPICE 3F circuit simulation! 

The world's best selling circuit design software. With 
analog, digital and mixed A/D SPICE simulation, a 
full suite of analyses and over 4000 devices. Imports 
netlists. Seamlessly integrated with EWB Layout or exports 
to other popular PCB programs. Still the standard for 
power and ease of use. Still the same effective price. 


Power-packed PCB layout with 
autorouting and real-time DRC! 

EWB Layout is a powerful board layout package for 
producing high-quality, multi-layer printed circuit boards. 
Offering tight integration with our schematic capture 
program, you can incorporate board layout and design 
and quickly bring well-designed boards to production. 



HIGH-END FEATURES 

TRUE MIXED ANALOG/DIGITAL 
FULLY INTERACTIVE SIMULATION 
PRO SCHEMATIC EDITOR 
HIERARCHICAL CIRCUITS 
VIRTUAL INSTRUMENTS 
ON-SCREEN GRAPHS 
ANALOG AND DIGITAL MODELS 
FREE TECHNICAL SUPPORT 
DC OPERATING POINT 
AC FREQUENCY 
TRANSIENT 
FOURIER 
NOISE 
DISTORTION 


30D>\r NiOHVf’BUCK 
GUARANTEE 


YES 

YES 

YES 

YES 

YES 

YES 

OVER 4,000 
YES 
YES 
YES 
YES 
YES 
YES 
YES 


POWER-PACKED FEATURES 

AUTOROUTING 

REROUTE WHILE MOVE 

LAYERS 

BOARD SIZE 

LIBRARY SHAPES 

BLIND AND BURIED VIAS 

EXTENSIVE OUTPUT 

SELECTIVE NET HIGHLIGHTING 

USER DEFINED PADS 

REAL TIME DESIGN RULE CHECK 

DENSITY HISTOGRAMS 

FREE TECHNICAL SUPPORT 


YES 

YES 

32 ROUTING LAYERS 
50" X 50" 

OVER 3,500 

YES 

YES 

YES 

YES 

YES 

YES 

YES 




CALL FOR INFORMATION 
AND PRICING ON OUR 
PROFESSIONAL EDITION. 


ELECTRONICS WORKBENCH Personal Edition $299.00 b^-T, 

personal design solution 

EWB LAYOUT Personal Edition $299.00 AND 


$»9C.()0 

$548.00 


800-263-5552 

For a free demo, visit our website 
at http://www.interactiv.com 


INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, 
#068, North Tonawanda, New York 14120-2060/Telephone 416-977-5550. 


TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S. DOLLARS AND VAUD ONLY 
IN THE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO S15 SHIPPING AND HANDUNG CHARGE. 

Fax; 416-977-1818 E-mail:ewb@interactiv.com 
CompuServe: 71333,3435 / BBS:416-977-3540 



WTERACnVE 
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